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The Philosophical Society of Glasgow was founded on the 9th 
of Noyember, 1802. Three gentlemen of that citj, Messrs. John 
Roberton, William Douglas, and Peter Nicholson, considering that 
general advantage would be derived from the establishment of a 
societj for the discussion of subjects connected solelj with the arts 
and sciences, issued a circular, dated 6th November, 1802, to their 
fellow-townsmen, requesting such as favoured the scheme, to attend a 
meeting on the 9th of the same month. Accordingly, on that daj the 
following gentlemen convened at the Prince of Wales' Tavern: — Dr. 
William Meikleham, Messrs. James Monteith, John Roberton, Wil- 
liam Douglas, James Cook, William Mitchell, William Dunn, Robert 
Kibble, Robert Thom, David Hamilton, Peter Nicholson, James 
Hardie, James Scott, Andrew Brocket, John Buttery, John Smith, 
James Boaz, James Haldane, Alexander Gallowaj, Alexander Drum- 
mond, James Ghrichton, William Reid. Such were the original mem- 
bers who constituted the first meeting. Their number, however, 
speedilj increased to sixtj, and comprehended manj individuals who 
have since acquired prosperity and reputation. 

From that period to the present, the societj has continued with 
varied success to hold meetings either weekly or every fortnight. 
The minutes of the society have been carefully preserved, and exhibit 
throughout, on the part of the office-bearers and secretaries, much care 
in conducting the business, and in recording the transactions of the 
society. The presidents were often chosen annually; the secretaries 
have, however, been more permanent office-bearers. Mr. James Boaz 
contmued in the office of secretary from 1804, till his death in March 
1830. His minutes are written with great neatness, and contain 
abstracts of papers, and drawings of models or plans which have 
accompanied descriptive communications. 
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2 Office-Bea/rers of the Society, 

Although the society does not appear, at any period of its history, 
to have published even abstracts of its proceedings, yet several of the 
communications read at the meetings have appeared in the scientific 
journals of the day, or in the transactions of other philosophical socie- 
ties. It has been suggested, during the present session, that an 
occasional publication of notices of the papers read at the society, 
might contribute to extend the usefulness of the institution, and 
perhaps to elicit contributions which have hitherto been withheld from 
the absence of a convenient medium for publication. In accordance 
with this view, the present sheet is now printed. 
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Professor Thomas Thomson on ^ Oxidt^ of Bismuth, 



3d November, 1841, — Dr. Thomas Thomson, President, in the Chair 

The Librarian reported the state of the Library funds, and pre- 
sented a list of the Scientific Periodicals, proposed to be ordered for, 
the ensuing year; consisting of 11 English and American, 8 Fren 
and 5 German works. 

The Vice-President having taken the Chair, the following com- 
munication was read: — 

L On the Oxides of Bismuth. By Thomas Thomson, M.D., F.R.S., 
&c., Regius Professor of Chemistry, University of Glasgow. 

Bismuth is rather a rare metal ; but in consequence of the lowness of 
its melting point, and the few purposes to which it is applied, it sells 
at a comparatively small price. It occurs in nature almost always 
in the metallic state ; and most of the bismuth of commerce comes 
from Saxony, where it is found mixed with the ores of cobalt It is 
obtained by simply exposing these ores to heat in a crucible, — ^the 
bismuth melts at a low heat, and is collected at the bottom of the 
crucible. Bismuth as it occurs in commerce, is a somewhat brittle 
metal, having a reddish white colour, and is composed of broad plates 
adhering to each other. 

It is not quite pure, for it contains iron, arsenic, sulphur, copper, 
and nickel, and probably other foreign bodies, though not in any con- 
siderable quantity. But it is «asy to obtain it pure by the following 
process : — 

Dissolve it in nitric acid, taking care that the excess of acid is not 
too great Pour the solution into a large quantity of pure water. A 
fine white precipitate fsdls in scales, having a pearly or satiny lustre. 
This precipitate is a nitrate of bismuth. It must be collected on a 
filter, and washed with water ; but we must not persist in washing it 
too long, because it is slightly soluble in water. Allow it to dry, and 
then expose it to an incipient red heat, in a platinum or porcelain 
crucible. The nitric acid is expelled, and an oxide of bismuth 
remains, having a deep orange colour while hot, but assuming a fine 
yellow colour on cooling. It is a pure oxide of bismuth. To 
reduce this oxide to metallic bismuth, we have only to put it into a 
bulb, blown in a green glass tube, and to pass through it a current of 
dry hydrogen gas, while the bulb is kept hot by means of a spirit 
lamp. If the heat be properly regulated, the reduced bismuth 
remains in the state of powder, or rather of small grains about the 
size of gunpowder, and may be easily taken out of the bulb. It was 
bismuth purified in this manner, that I employed in the following 
experiments : — 

1. 13*5 grains of metallic bismuth, were put into a platinum 



Digitized by 



Google 



Professor Thomas Thomson on the Oxides of Bismuth, 6 

crucible and cautiouslj dissolved in dilute but pure nitrio acid; 
taking care that while the solution was going on, the crucible was 
coTered with a lid. The liquid portion was now driven out of the 
crucible bj a low heat, and the crucible was kept for some time in a 
state of incipient incandescence. Bj this process the 13*5 grains of 
metallic bismuth were converted into yellow oxide. The amount of 
yellow oxide in different trials was 14*9, 15*1, 15*05 grains. Hence it 
follows that yellow oxide of bismuth is composed of 

Bismuth, 13*5 

Oxygen, 1*5 or 1| atoms 

15 
and that its atomic weight is 15. I actually obtained 
Bismuth, 13*5 
Oxygen, 1*5016 
Now 0*0016 grains, being far within the limits of the errors to which 
such an experiment is liable, ought I conceive to be neglected. 

If 13*5 be the atomic weight of bismuth, then the yellow oxide is a 
compound of 1 atom bismuth, and 1) atom oxygen. 

The composition of yellow oxide of bismu^ thus deduced, agrees 
with the results which I formerly obtained. I found it composed of 
Bismuth, 9 
Oxygen, 1 

10^ 
For that reason I considered the atom of bismuth to weigh 9, and the 
yellow oxide to be 10. But the result of the experiments of Dulong 
and Petit, of Neuman and of Regnault, to determine the specific heat 
of bismuth, do not accord with this atomic weight when we test it by 
the law of Dulong and Petit We must adopt the number 13*5. 
And if this be the true number, then the yellow oxide of bismuth is 
a compound of 1 atom bismuth, and 1^ atom oxygen. 

2. When bismuth in the state of a fine powder is exposed for a long 
time to the air, or when it is kept melted in a heat under redness in 
an open vessel, it is converted into a dark brown powder, which con- 
stitutes an oxide containing less oxygen than the yellow oxide. When 
we attempt to dissolve it in nitric acid it effervesces and is converted 
into yellow oxide. I formed a quantity of this oxide by melting bis- 
muth in a porcelain crucible and stirring it with an iron rod, till the 
metallic particles nearly disappeared. I then reduced it to a fine 
powder, and passed it through a hair sieve in order to separate the 
metallic particles from the oxydized portion. 

20 grains of this oxide were dissolved in nitric acid, the solution 
was evaporated to dryness, and the residual salt exposed to incipient 
redness, tiU all the nitric acid was driven off. The weight of the 
yellow oxide thus obtained was 21*4 grains. 
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6 Professor Thomas Thomson on the Oxides of Bismuth. 

Now 21*4 grains of yellow oxide are composed of 
Bismuth, 19*26 
Oxygen, 2-14 



21-40 
Hence the suboxide must have been composed of 
Bismuth, 19-26 or 13-6 
Oxygen, 0-74 or 0-61 

20-00 
There seems no reason to doubt from this analysis, that the sub- 
oxide of bismuth is a compound of 

1 atom bismuth, 13*5 
i atom oxygen, 0*5 



14 
and that its atomic weight is 14. Like other suboxides it does not 
seem capable of combining with acids. No doubt it is a compound of 

2 atoms bismuth, 27 
1 atom oxygen, 1 

28 

3. There is another oxide of bismuth which was discovered by 
Bucholz and Brandos in the year 1818, while engaged in the analysis 
of a copper ore from Hungary.* 

During the analysis they obtained a mixture of silver and oxide of 
bismuth, which they fused with caustic potash and digested in water. 
A yellow powder remained, which disengaged chlorine when treated 
with muriatic acid, and which by exposure to heat was converted (with 
a loss of weight) into yellow oxide. From these and other experi- 
ments, which it is needless to state, it is evident that the oxide of 
bismuth obtained by them, contained more oxygen than the yellow 
oxide of that metal; but the conclusion which they drew, that it con- 
tained 50 per cent, of oxygen, was so inconsistent with every thing 
known of the constitution of the yellow oxide, that nobody for 
sevei;?! yeai-s thought of examining into the existence of this new 
6xide of bismuth. 

Stromeyer repeated their experiment in 1832, and found that when 
the yellow oxide of bismuth is exposed to a moderate heat when mixed 
with potash, it becomes brown, and after being washed, a brown pow- 
der remains, which disengages chlorine when mixed with muriatic 
acid.t The greatest part of the yellow oxide, however, when thus 
treated remains unaltered. 

* Sohweigger's Jonnal, Bd. 22, p. 27. 
t PoggendorfTs Annalen, Bd. 26, p. 548, and Ann. de Chim. et de Phys., t. 51, p* 267. 
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Bat he hit upon ano&er and mnch easier method ot preparing per- 
oxide of bismuth. When jellow oziie of bismuth is mixed with a 
solution of chlorite of soda, and boiled in a flask, it soon assumes a 
dark brown colour, like that of peroxide of lead. Chlorite of soda is 
obtained bj dissolving bleaching powder in water, and precipitating 
the lime from the solution bj carbonate of soda. The boiling must 
be continued for some time. And then the brown powder is collected 
on the filter, washed and dried. In this state it is almost black, but 
is still a mixture of jellow oxide and peroxide. Stromejer purified it 
bj washing it in cold nitric acid, diluted with nine times its weight of 
water. According to the analysis of Stromejer, .12*12 of it when 
heated to about 600^ become jellow oxide, and lose 0*59 of oxjgen. 
Hence 15 grains of jellow oxide in order to become peroxide must 
combine with 0*767 of oxjgen. Hence he concludes, that the oxide 
of bismuth is a compound of 

1 atom jellow oxide bismuth, 15 
i atom oxjgen, 0*76 

16*76 
So that its atomic weight is 16*75> and it consists of 

1 atom bismuth, 13*6 
2^ atoms oxjgen, 2*26 

16'76 

These atomic proportions appeared so unusual that I thought them 
not likelj to be correct It would indicate a compound of 4 atoms 
bismuth, and 9 atoms oxjgen, as the constitution of peroxide of bis- 
muth, I therefore prepared a quantitj of peroxide of bismuth, bj boil- 
ing anhjdrous jellow oxide in fine powder with liquid chlorite of 
soda in a flask. I allowed the boiling to continue for 24 hours. 

The product was a dark brown powder, verj heavj; but in colour 
similar to peroxide of lead. It was easj bj the application of dilute 
nitric acid, to detect in it the presence of jellow oxide of bismuth. 
But I found some difficultj in separating this jellow oxide; muriatic 
acid was out of the question, as chlorine was evolved and the whole 
oxide speedilj reduced to common chloride of bismuth. I tried nitric 
acid, which Stromejer emplojed, but it efiervesced with the peroxide, 
evolving oxjgen, and before I could succeed in removing the jellow 
oxide almost the whole of the peroxide disappeared. Sulphuric and 
phosphoric acids did not answer better. Thej caused an effervescence 
with the evolution of oxjgen, and the peroxide was graduallj reduced 
to jellow oxide. I did not trj sulphurous acid, thinking it not at all 
likelj to answer. But Stromejer sajs that it slowlj changes the per- 
oxide of bismuth into subsulphate. At last, after a great manj fruit- 
less trials, I found that dilute acetic acid might be digested upon it 
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8 Professor Thomas Thomson en the Oxides of Bismuth, 

without any sensible action. It has the property of dissolving yellow 
oxide of bismuth. By repeattd digestions in successive portions of 
distilled vinegar, I succeeded at last in separating the whole yellow 
oxide, and thus obtaining the peroxide in a state of purity. 

It was in very small scales having a silvery lustre, and had a brown 
or rather a buff colour, not so dark as that of the original mixture of 
yellow and brown oxides. It was tasteless, heavy, insoluble in water, 
and acted on by acids in the way just stated. Neither the fixed 
alkalies nor ammonia have any sensible action on it 

To prepare it for analysis, I washed it with water till that liquid 
came off perfectly pure. I then dried it in the open air, and finally 
kept it in a temperature of 300° till it ceased to lose any weight I 
then put it into a platinum crucible, and gradually heated it by a 
spirit lamp till it was converted into yellow oxide. Two successive 
experiments yielded exactly the same result 19*8 grains of it lost, 
when thus treated, 2*1 grains of weight, and were converted into yellow 
oxide. So that peroxide of bismuth according to this result is 
composed of 

Yellow oxide, 17'9 or 16 
Oxygen, 1-9 or 1-69 

This is very nearly one atom of yellow oxide and an atom and a 
half of oxygen. I have no doubt that the exact quantity of oxygen is 
1-5 or an atom and a half. Thus we have the atomic weights and 
composition of the suboxide, the yellow and brown oxides of bismuth 
as follows : — 

Bismuth. Oxygen. 

Suboxide, 2 atoms, -|- I atom. 

Yellow Oxide, 1 — + li _ 
Peroxide, 1 — + 3 — 

The atom of bismuth must weigh 13*5. 

I found the brown oxide of bismuth as originally prepared, by boil- 
ing yellow oxide in chlorite of soda, a compound of 

12*26 yellow oxide. 
2*76 brown oxide. 
Or nearly 6 atoms yellow oxide, and 1 atom brown oxide. 
It is obvious, from the results just stated, that Stromeyer had not 
succeeded in freeing his brown oxide from all admixture of yellow 
oxide. 

The constitution of the oxides of bismuth would be simplified were 
we to double its atomic weight, and make it 27. Then the suboxide 
would be a compound of 1 atom bismuth and 1 atom oxygen, the yellow 
x)xide of 1 atom bismuth and 3 atoms oxygen, and the brown oxide, a 
<;ompound of 1 atom bismuth and 6 atoms oxygen. But the experi- 
ments made to determine the specific heat of bismuth, will not admit 
of any such increase. This specific heat is — 
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According to Neumann, 0*027 

According to Dulong and Petite 0*0288 
According to Regnault, 003084 

Mean, 0*02888 

It was obsenred bj Dnlong and Petit that if the atomic weight of a 

bodj be multiplied by its specific heat, the product is a constant 

quantity. This has been confirmed by the subsequent experiments of 

Avogacbro, of Neumann, and of Regnault, made expressly to put the 

statement to the test of experiment. I infer from it that every atom 

is surrounded by the same quantity of heat. The constant quantity 

obtained by multiplying the specific heats and atomic weights together, 

is (if we make use of the late experiments of Regnault, which are 

probably the most accurate,) 4 If therefore, we divide 4 by the 

atomic weight of bismuth, the quotient must give us the specific heat. 

Now, dividing 4 by 13*5 we obtain for a quotient 0*0296. This diflfers 

from the mean above stated, by 0HK)8, or less than I per cent, and 

frt)m the determination of Regnault by 0*0012, or only I j per cent. 

Now, if we attend to the difficulties which experiments to determine 

the specific heat of bodies are liable to, we must feel rather surprised 

that the agreement is so very near, than that it should amount to so 

much as I per cent. 

I conceive, therefore, that there can be no doubt that 13*5 is the 
true atomic weight of bismuth, and that yellow oxide of bismuth is a 
compound of two atoms bismuth, plus three atoms oxygen, and brown 
oxide of one atom bismuth and three atoms oxygen, or at least of 
some multiple of these nimibers. It would be necessary to determine 
their specific heats in order to obtain absolute nimibers. 



17M November, 1841, — JTie Prbsidbkt in the Chair. 

The following gentlemen were admitted as members of the society: — 
John Hutton Bidfour, M.D., Regius Professor of Botany, Andrew 
K. Young, M.B., Charles Glassford, Esq., John Cochrane, Esq., 
Walter G. Blackie, Ph. D., Andrew Anderson, M.D., Archibald 
Walker, Esq., Matthew Adam, Esq.., William King, Esq. 

The accounts which had been previously audited were presented by 
the Treasurer and Librarian, exhibiting an expenditure of £64 8s. lid. 
for books during two years, and a surplus in the hands of the Treas- 
urer amounting to £75 8s. 5d. 

The society then proceeded to the fortieth annual election of office- 
bearers.— (See page 2.) 
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1st December^ 1841» — The President in the Chair. 

The following gentlemen were admitted members: — William Ram- 
saj, Esq., James F. Stewart, Esq., R. D. Thomson, M.D., James Thom- 
son, Esq., Jan., Thomas Stenhouse, Esq., William More, Esq. 

The following conmiunieation was then read: — 

II. — On the Determination of the Melting Points of Metals and 
various Metallurgic Products^, and of the Temperature required for 
the formation (^different Silicates, By Lewis D. B. Qorbok, Esq., 
Regius Prof^sor of Civil Engineering and Mechanics, University €f 
Glasgow. 

In reviewing the state of our knowledge of the mdting points of 
bodies, seven different classes of pyrometers that have been employed 
or proposed by experimenters were briefly mentioned, and it appeared 
that tiie many researches undertaken by philosophers with those 
instruments afford us only a graduaied scale of Me fusibility of the 
substances tried, and do not give the absolute melting points, save for a 
certain number of metals in their simple state. 

Table No. I. gives the results of different experimenters, from which 
it appears how little, on the whole, had been done in this important 
subject until Plattner of Freyberg undertook a most elaborate series 
of experiments, of which, and of their results, it is the object of this 
pi^r to give some account 

Plattner was guided in his course of research by the methods of 
Prinsep and Daniell, but more especially by the method of de Saus- 
sure, for determining the melting points. 

Saussure's method consisted in endeavouring to determine the 
fusing point of a substance in degrees of Wedgewood's pyrometer, 
according to the diameter of the greatest assay he could fuse before the 
blowpipe, by comparison with the diameter of the greatest globule of 
silver he could melt under circumstances in every respect the same, 
and the melting point of which he knew. 

[The instruments employed, and method of experimenting adopted 
by Plattner for perfecting this notion of de Saussure, were exhibited 
and explained.] 

For determining the melting points of the more easily fusible pro- 
duds, alloys of gold and silver, and silver and lead, (see Table II,) 
were employed ; and for those of the more refractory products, alloys 
of gold and platinum were used. 

The determination of the melting point of platinum was a prelimi- 
nary step, and this was ascertained by two experiments, as foUows : — 

v. It was found that with a blowpipe supplied with air, under a 
gentle pressure, from a gasometer, a gold regulus weighing 2290 
milligrammes, can be fused and maintained in fusion on charcoal, and 
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in the same cironmstances, an aOoj of 1760 mill gdd -f 230 milL 
platinnm can be maintained in fusion; and if either more gcdd, or a 
very small quantity of platinum, be added, the fusicm is imperfect 

2®. An alio J of gold and platinum was found haying the same melt- 
ing point as cast iron, viz., 70 gold + 30 platinimi fused in the same 
time as 100, by weight, of cast iron. 

The melting point of platinum is deduced from these experiments 
to be — 

From !• 2529^ C.\t^^^^ o^oao r 
20 26390 0./^®*°'^^^ ^• 

and these experiments appeared satisfEictorily to warrant the assump- 
tion that aUoys of silver and gold, and gold and platinum, have melting 
points proportional to the melting points of each of these metals; an 
assumption made by Prinsep. 

Mitscherlich's determination of 1560° G. as the melting point of 
platinum was referred to, but as this involTes all previous determina- 
tions of the melting points of other metak being erroneous, that is, 
much too high, Plattner was justified in assuming his own determina- 
tion as the basis of the temperatures given in Table II. and in his 
farther researches. 
The melting points of Lead being taken at 334^ G. 

Silver, — 1023« G. 

Gold, — 1102° C. 

Platinum, — 2634° C. 
it was easy, according to the method described, to determine the melt- 
ing points of the most refractory substances, so long as these were 
under that of platinunL The sdloy being found having the same 
melting point as that of the body under research, its value was 
then 

A s -f B s' 

X = -— — 

100 

Where A and B are the weights, and s and s' the melting points of the 

metak contained in the alloys. And 100 parts by weight of alloy, and 

body under experiment, were taken respectively. 

Attention was called to the circumstance that Daniell had fixed the 

melting point of copper at 1091® G., or under that of gold. Prinsep 

found, from constant experience as an assayer, that this is not the 

case, and fixed the melting point to be the same as that of an alloy 

of 97 parts gold and 3 parts platinum. Plattner found 95 parts gold 

aud 5 platinum to answer more exactly, and hence, applying the above 

formula, 

95 X 1102° + 5 X 2534° 



100 
the melting point of copper. 



= 1173° 



The second part of Plattner's researches on the Determination of the 
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Temperature necessary for the Formation of different Silicates, was 
promised, should the society consider it of sufficient interest, as the 
subject of a future communication. 

TABLE I. 

TABOLAB YIEW OF THE MELTING POINTS OF METALS, AS DETERMINED BY DIFFERENT 
EXPERIMENTERS. 

Tin melts at . 
Do. do. . 
Do. do. . 
Do. do. . 
Do. do. . 
Bismuth do. . 
Do. do. . 
Do. 
Do. 
Lead 
Do, 
Do. 
Do. 



do. . . . 

do. . . . 

do. . . . 

do. . . . 

do. . . . 

do. . . . 
QuicksilTer boils at 
Zinc hardens above 



228'* Centigrade, 

267'' 

228° 

230° 

222-6° 

246° 
241° 
266° 
264° 

322i° 

322-2° 

326° 

334° 

360° Centigrade, 

400° 



Do. melts at 
Antimony do. 



Silver melts at 

Do. do 

Do. do 

9 parts silver 1 part gold do. 
3 do. 1 do. do. 
Copper 1132° C. corrected to 
Do. melts at .... 
Do. do. .... 
Gold, 1144° corrected to . 

Do. melts at ' 

Do. do 

Cast Iron, 1687° corrected to 
Platinum melts at . . . 



411° 
612° 
1023° 
1034° 

1048° 
1121° 
1091° 
1207° 
1173° 
1102° 
1163° 
1380° 
1630° 
2634° 



according to Crichton. 

Guyton. 

Rudberg. 

Kupffer. 

Ehrmann. 

Crichton. 

Ghiyton. 

Rudberg. 

Ehrmann. 

Crichton. 

Guyton. 

Rudberg. 

Kupffer. 

according to Dulong and Petit. 

Rudbei*g. 

( Daniell, measured with an 

I Iron Rod, 

GKiyton. 

CDimiell, measured with 

I Iron Rod, 

Guyton. 

Prinsep. 

do. 
do. 

Danielle with Platinum rod. 

Ghiyton. 

Plattner. 

Daniell. 

Do. with Iron Rod, 

Ghiyton. 

Daniell, with Platinum rod. 

Plattner. 



TABLE 11. 

MELTING POINTS OF VARIOUS METALLURGIC PRODUCTS. 



Melting 
point, 
deduced 
by cal- 
culation. 



100 by weight of this sabetance 

Name of the subetance, the melting point melt in the same temperature 

of which is determined. and in the same time to a 

globule as alloys of 

1. Sulphuretted metals, from process termed ) «« ^ , , 

Roha,ieit, . . . . : PO'l'J. + 70 Sdver, 

2. Do. Lead process, 6 — +95 — 

3. Po. Copper do., 3 Lead, + 97 — 

4. Aseniuretted Metals,~Lead, 60 Gold, + 60 — 

6. Raw Copper, 6 — +96 — 

6. Red Litharge, 90 Silver, + 10 Lead, 

7. Slags:— 

a. Greenish yellow colour,and slight glass > „ , ^ , , ,/>«,.. . «„. 

vitreous lustre, ....... .} 84 Gold, + 16 Phitmum, = 1331 



1047°C. 

1027° 
1002° 
1062° 
1027° 
964° 
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Tablk IL^MELTiifo Points of various Mbtalluboic Products, Chntinued, 

Melting 
100 by weight of this enbitanee point 

Nune of the subetanoe, the melting point melt In the same tempeimtare deduced 

of iHiioh is determined. and in the same time to a bj oal- 

globule as alloja of culation. 

b. Dark grey, slight intreous lustre, . . 82 — +18 — = 1360* 
^^"^^l^:'^!^'^'r}0^ - + 17 - =1345. 

d. Dark grey idtreous lustre, slight, (Hot )g2 _ + is — « 1360« 

e. Dark grey, Titreous lustre, .... 83 — +17 — = 1345* 
tOrey and blue striped, and ▼itreous) _ . xg _ « I33I0 

fracture, ) 

g. Dark grey, slight intreouB lustre, . . 83 — +17 — = 1345* 

h. Same, Hot blast, 83-- +17 — = 1345* 

Copper Slags, Raw Metal, 83 — +17 — = 1345* 

Tin Slags, Pure, \ _ 

Block, Titreous lustre, . . . ./^ - + ^^ "" " ^^^^ 
Iron Slag, Blast fbmace, going on No. 4 Iron, 

Slags, greenish coloured yitreous fracture, 80 — +20 — = 1388* 
Iron Slag, Puddling, 

Iron, black cotonr, metallic lustre, slight, . 77 — + 23 — = 1431* 



15^ December, 1841, — 7%^ Presibekt in the Chair, 

The following members were admitted: — Thomas Lindsay, Esq., 
William Lowe, Esq., J. G. Fleming, M.D., John Glugston, Esq., 
George Rich, Esq. 

The following communications were read: — 

IIL On the Means of Extinguishing Fires in Factories, 
i5^D. Mackain, M.LC.E. 

The eztensire fires Hiat have lately occurred in two of the largest fac- 
tories in this city have had their origin in the upper floors of the build- 
ings. In one case, the fire began while the people were at work, and when 
the command of a very small quantity of water would have been suffi- 
cient to have extinguished it In the other case, the fire began at night. 

As the greater number of factories have cisterns of considerable 
capacity placed above the engine house, and at a height of about 
thirty feet from the ground, they could easily, and at a small cost 
provide themselves with the means of extinguishing fire in any part of 
their buildings, by adopting a modification of the apparatus most com- 
monly known by the name of the Chemnitz, or Hungarian Machine. 
A sketch of the proposed mode of applying this apparatus is here given. 

Below the cistern of the engine house, let there be placed an upper 
receiver, or, as it is termed in the sketch, a water vessel, formed of 
boiler plates. A pipe, a, b, having a curved end fitted with a valve, b, 
communicates between the cistern and the water vessel. 
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From the bottom of the water vessel, conduit-pipes may be carried 
and connected with others leading into the second floors of the factory 
below, and above the water vessel, to a height nearly equal to the dis- 
tance between the water vessel and the air vessel yet to be described ; 
and from these pipes, others fitted with fire-cocks may ramify through 
the entire extent of the buildings. 

Nearly on a level with the ground is placed another receiver, marked 
in the sketch as the air vessel^ and formed of the same materials as 
the water vessel, but of double its capacity. A pipe, S, g, fitted with a 
stop-cock, h, leads from the bottom of the cistern to nearly the bottom 
of the air vessel. 

Another pipe. A, also fitted with a stop-cock, t, is attached to the 
bottom of the air-vessel, for emptying it, after it has been filled with 
water. An air-pipe, /, e, is conducted from the top of the air-vessel, 
to the top of the water vessel, to which it descends with a curve, after 
having been carried to the height of the top of the cistern. 

The apparatus being thus arranged, the presence of water in the 
cistern will raise the valve, 6, on the curved pipe of the water vessel, 
and flow into it ; and the lower cock, e, of the air vessel being opened, 
the air contained in the water vessel will be discharged by the air 
pipe, and the vessel will be entirely filled with water. If the cock, t , 
be shut, and tiie cock, k, be opened, the water will flow from the cis- 
tern into the air vessel, compressing the air in it, and in the air pipe, 
f, e, with the force due to thie height of the column of water in the 
pipe. The compressed air will thus act, through the air pipe, on the 
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surface of the water in the water vessel, and the valve, 6, being thereby 
shut, the water will be forced along the pipes, nt, n, to the same height 
above the water vessel, as the distance between the sorfEuses of water 
in the cistern and air vessel 

Thus, if the air vessd be at the level of the ground, — the surface of 
water in the cistern be 30 feet above it, — ^and the water in the water 
vessel, 25 feet above the ground, — ^water will flow from the cimduit- 
pipes at the height of 55 feet above the ground; and the pipes might 
be made to dischaige any required vdume, in a given time, below Uiis 
point, by a proper adjustment of the diameters of the pipes, and of 
the difference between the several water surfaces. The velocity of 
discharge bdow the cistern, is that dne to the extreme height to which 
the compressed air can raise the water in the upright pipe. 

When the upper vessel is exhausted, the stop-cock, ^ on the pipes 
leading itom the cistern, is to be shut ; the stop-cock, t, for discharg- 
ing water from the air vessel, is to be opened ; and the pressure being- 
now talcen off the water vessel, the valve, 5, on the feeding pipe, will 
be opened by the water in the cistern; the water vessel will be charged, 
and the i^aratus be again ready for use. 

I understand that this machine is so arranged in Hungary that it is 
self-acting. It, therefore, would only require a stop-cock on the con- 
duit-pipes, to be opened or to draw water in the event of fire, to set it 
in motion, — ^an instantaneous aid that, in such cases, is invaluable. 

The greater size of the lower vessel is necessary to admit of the com- 
pression of the air to the requisite extent, and at the same time that 
there shall remain a bulk of compressed air equal to the contents of the 
water vessel, so as to expel the volume of water with which it was filled. 

As air compresses into one half of its bulk, with a weight equal 
to that of the atmosphere, or of a column of water 33 feet in height, 
it follows, that by this apparatus only one half of the quantity of water 
which falls from the cistern into the lower air vessel, can be raised to the 
height of 33 feet above the water vessel, or 66 feet above the ground ; 
and following out the law of compression, only one fourth of the quantity 
could be raised to 99 feet above it, or to 130 feet above the ground. 

These are heights not usually coming within the scope of ordinary 
cases, in the circumstances now in view; but the pressures due to 
these heights can be produced by multiplying the number of cylinders 
on the same levels, and thus forces of great intensity, though of moderate 
ranges of extent, could be obtained by this apparatus, and rendered 
available for many purposes connected with manufactures and the arts. 

(Mr. Maoeain exhibited a model of this apparatus, in which the 
receivers were 4^ feet apart, and a flow of water was produced from 
pipes connected with the water vessel, at the same height A second 
pair of receivers were connected; and the pressure, amounting to 
double of the first pair, was exhibited by a column of mercury.) 
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IV. — On the CuUivaHon of Plants in Close Cases. By William 
GouBLiE, Jan., Esq. 

An Account was given of the observations which led Mr. N. B. Ward 
to the discovery of his mode of growing delicate exotic plants in the 
centre of large towns, or during lengthened voyages; but as these are 
fully detailed in a work on this subject lately published by him, they 
need not be repeated here. 

Mr. Ward's experiments were conducted in '' closed cases " of all 
sizes and shapes, from small wide-mouthed bottles to a range of houses 
about twenty-five feet long and ten feet high. Some of them are 
quite closed at the bottom, and when once watered require no further 
waterings for a long period, while others have several openings, and 
are watered once in three or four weeks or months, as may be required. 
The glazed roofs and sides of these cases are made to fit as tight as 
putty and paint can effect, and the doors fit closely ; but in no instance 
has Mr. Ward endeavoured to seal his cases hermetically, believing 
that the success of the plan is partly owing to the very gradual change 
of air which takes place by the alternate expansion and contraction 
of the volume enclosed. 

[A small glazed case, constructed like Mr. Ward's, and containing 
twelve species of exotic plants, was exhibited; it was nearly air tight, 
and the moisture which evaporated being condensed upon the glass, 
trickled back into the mould in the bottom of the case.] 

Plants enclosed in these cases can bear greater extremes of heat 
and cold than when unprotected, which Mr. Ward thinks is owing ta 
the perfectly quiet state of the atmosphere surrounding them. They 
are thus admirably calculated for conveying living plants from foreign 
countries, and this has already been done to a great extent, many new 
and rare species having arrived in almost perfect health. 

Owing to the prevention of the escape of the moisture within the 
cases, plants will grow in them for many months, or even years, with- 
out requiring fresh supplies of water; for the supply of water given to 
the soil in the first instance is successfully absorbed, exhaled, and con- 
densed within the case itself, and made to sustain, over and over 
again, the vegetation of the same plants. 

The plants are protected from the deleterious effects of poisonous 
gases and fuliginous matter, generated by the combustion of coal. 
We need not recount the experiments which have been made to prove 
the fatal effects of such gases as sulphurous acid, sulphuretted hydrogen, 
or muriatic acid, upon plants, as their action upon the vegetation 
around Glasgow must be obvious to every observant person, but merely 
state, that from such a vitiated atmosphere as exists in large cities, 
the plan of Mr. Ward provides effectual protection, which the success 
of his own establishment, situated in Wellclose Square, London, amply 
demonstrates. 

Printed by Bell & Bain. Glasgow. 
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with holes in a certain ratio of number to the distance, so as to insure 
an equal diffusion of quantity at everj place. This conduit was made 
of wood, from it being a non-conductor of heat, so that the air dis- 
charged at the further extremity of the conduit into the ward, should, 
as £Ebr as possible, have the same temperature as Hiat at the beginning, 
— the instructions of the Medical Gonunittee preventing the use of any 
woollen, or other fibrous substance, as a coating, to prevent the radia- 
tion of heat from a metallic conduit. 

As a further aid to the equable diffusion of air, another conduit 
was placed along the ceiling of the ward, perforated with holes, and 
communicating^with a tube of considerable capacity, (also of wood,) 
which passes through the entire height of the hospital, and terminates 
above the roof. The column of heated air in this tube, by its levity, 
creates a continuous draught of air from the wards by the upper con- 
duit; consequently, from the exterior air through the warming appa- 
ratus into the wards, — and thus independent of the attention, and 
beyond the control of the nurses, a perpetual change of air is maintained. 

In regard to the ventilation of hospitals, there are circumstances 
not sufficiently known, but essential to the formation of a design, which 
shall not merely embrace an ample supply of air, but the proper tem- 
perature at which this air should be transmitted. 

When the quantity of air required by a person in health, is esti- 
mated by weight, it appears that not less than 55 pounds per day is 
consumed or vitiated by each individual; and there appears a strong 
probability thatthe weight vitiated or rendered poisonous by a person 
in the height of a fever is much greater. If the most important con- 
sequences in medical treatment be obtained by a slight alteration in 
the quantity or description of food, which, estimated in like manner 
by weight, is but a fraction of the quantity of air, there is ample 
room to imagine that any alteration in the circumstances of air, may 
have a proportionate influence on the patient. The extent of ventila- 
tion, the temperature, the degree of moisture or dryness of the air to 
be supplied to persons under treatment, should be placed as much 
under control of the medical officers, as any other article of nourish- 
ment; and it would be important had they the means of testing 
by experiment, the effects of what may be termed artificial climate^ 
in the treatment of various diseases under their care. 

VIIL — Description of an Improved Tilting Apparatus, for emptying 
Waggons at the Termini of Railways, Shipping Places, Sfc, as used 
at the Magheramome Lime Works. By James Thomson, Esq., 
F.R.S.E., M.R.I.A., Civil Engineer. 

The apparatus may be generally described as consisting of three 
parts, viz. : — 
1st The cast-iron brackets or quadrants, for supporting the machine, 
a, a, a. 
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2d. The tilting frame upon which the waggon is placed, b^ b. 

3d. The maUeable iron swings for suspending the frame to the 
bracketSi c, c. 

The supporting brackets, a, a, are bolted to the wooden frame, d, d, 
of a moveable shipping platform> by means of which the apparatus is 
advanced at pleasure, and made to project beyond the wharf, so as to 
discharge the waggon immediately over the hold of a vessel 

The tilting frame is formed of two cast-iron cheeks or sides, having 
in each two slots or grooves for attaching to the swings, and for adjust- 
ment of the apparatus. These sides of the frames are connected to- 
gether by two flat malleable iron slugs, e, e, as represented in fig. 2, 
with a bolt in each end, and a light round iron stay, f, at the 
curved ends. 

The swings are attached to the frames by means of snubs, g, g^ 
which are bolted vertically to the lower ends of the swings, and hori- 
zontally to the sides of the frame, the bolts passing through the 
grooves or slots already mentioned, in which they are moveable. The 
upper ends of the swings work upon malleable iron joumab, fastened 
in he top of the cast-iron brackets. 

When the apparatus is properly adjusted, (which is done by moving 
the tilting-frame forward or backward upon the swings, by means of the 
adjusting slots,) the waggon, on taking its position, should be so placed 
that its centre of gravity may be slightly in advance of the point of sus- 
pension. 

The rails to the tilting frame are laid with a gentle decUvity, so that 
the waggon may be brought upon it with a sUght impetus, just sufiGL- 
cient to set the frame in motion ; the waggon will then immediately 
fall into a position ready for discharging, as shown in fig. 1, when, by 
a simple contrivance, which may be effected in various ways, the door 
of the waggon is opened from behind by a handle and connecting 
rod, communicating with the door latch, and the load is discharged. 

While loaded, the tilted position of the waggon will of itself remain 
the same, being in equiUbrio ; but immediately it is discharged, and 
consequently the centre of gravity thrown behind the point of SfAspension, 
the tendency is then to resume the horizontal position, which it is, how- 
ever, prevented from doing, by means of the spur, A, until completely 
emptied ; the spur is then disengaged, and the waggon resumes its 
level position, ready to be removed. 

The whole operation of discharging a waggon, of whatever weight, 
is effected with perfect safety and fsicility m a few seconds ; and one 
very important desideratum is supplied by this apparatus, viz., the 
practicability of discharging waggons of different dimensions and differ- 
ent sized wheels upon the same tilting frame. 

The advantages of the apparatus have been fully tested at the 
Magheramorne Lime Works, in Ireland, where they were first appUed; 
and have since been in constant operation for the last three years, dis- 
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charging waggons of three tons, with 24 inch wheels, and waggons of 
only 20 cwt and 20 inch wheels, with perfect fsicilitj and expedition 
The cost of each apparatus does not exceed from £10 to £11 com- 
plete. 
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9th February i 1842, — The President in the Chair. 

IX. On the Physiology of Cells. By Andrew Anderson, M.D. 
Andersonian Professor of the Institutes of Medicine. 

A SKETCH was given of what has been called the '* Theory of Cells," 
in physiology, based on the observations of Schwann, Schleiden, Barry, 
and others. 

It was shown that it has now been rendered probable, that not only 
every tissue of every plant and animal, but the secretions and other 
products of organized beings, are formed in one way, by the sponta- 
neous evolution of transparent vesicles, or cells full of fluid, and con- 
taining the germs of future cells, which are subsequently formed within 
them ; that these cells possess a power of absorption, by which they 
increase by the appropriation of matter from without; of transforma- 
tion, both in respect of their own form, and of these absorbed materials ; 
and that it is by the living power of the cells that the nutrition and 
reproduction of the tissues goes on, and, in short, that all the changes 
are effected, by which we recognize the presence of life. 

That the beauty and simplicity of this theory are unsurpassed, and 
that while it seems to have marked a new era in physiology, the evi- 
dence in its favour is such as almost to make it rai^ among the estab- 
lished facts of the science. 

[Specimens, drawings, and diagrams were then exhibited, to explain 
and demonstrate the structure and growth of cells, and the formation 
of tissues from them.] 

The subject of reproduction was next alluded to, and it was shown, 
that while the lowest organized beings, as the yeast-plant^ consist but 
of a single cell, by the multiplication of which they increase and are 
propagated, — ^so we conclude, that while in them the simplest expres- 
sion of a living being is a cell, the same holds true with respect to the 
higher ranks of plants and animals, and even man himself. That the 
embryo is formed ^by the union of two simple cells, which include 
within them, not actually, but potentially, the future being; that is, 
which have within themselves a living energy, capable of successively 
forming the parts of such a being, from the nutritive materials ab- 
sorbed from without; and thus, that organized life — ^that which man 
possesses in common with plants, is identical with the powers of the 
microscopic elementary cells of which his body consists. 

Lastly, a few remarks were made to show the bearing of this theory 
on pathology; how it is that many diseases may arise from a perverted 
state of the vital action of cells; how others, as the porrigo, evidently 
depend on the formation of abnormal cells, putting on the aspect of 
organized beings of the lowest class; and ^e paper concluded by 
general remarks on the extreme interest and the practical impor* 
tance of the subject. 
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14M February, 1842,— 7%^ President in the Chair. 

This Meeting was called for the purpose of receiving the following 
Report from the Section on Physiology. 

X. — Report of the Section on Physiology, On the best Means of 
Supplying the Poor with Cheap and Nutritious Food Read by 
Dr. R. D. Thomson. 

Much difference of opinion has at various times existed, respecting 
the proper origin of the food of man. Some have traced its legiti- 
mate source to the vegetable kingdom, while others have denounced 
any diet as bad, which did not contain a certain admixture of animal 
food. The former have been sustained by the fact> that numerous 
tribes of human beings subsist upon vegetable food alone ; while few 
if any, have been met with, whose sole means of subsistence are 
derived from the animal world. This objection, however, we believe 
to be obviated in the natural history of the Esquimaux. During at 
least the winter season of the year, these remarkable human anomalies 
appear to subsist almost entirely upon the carcases of marine animals, 
and contrary to the results which have been obtained by the French 
commission, in feeding dogs upon fat, the Esquimaux feast upon 
blubber and retain all their functions and faculties unimpaired. We 
have, therefore, presented to us, in striking contrast^ the inhabitants 
of the torrid regions of India, existing upon vegetable food alone ; and 
the Esquimaux on the skirts of the frozen sea, thriving upon the 
grossest part of the animal kingdom. 

If the question were to be raised, whether is vegetable or animal 
food most nutritive, and most capable of sustaining animal ]iieper se? 
perhaps there would be little hesitation in yielding the palm to the 
former, inasmuch as all animal matter is in reality a modified form 
of the produce of the vegetable kingdom. In the wheat plant for 
example: — ^by the influence of vegetable organism — carbonic acid, 
ammonia, water, are converted, in conjunction with sulphur and phos- 
phorus, into albumen or gluten. The latter substance when trans- 
ferred into the stomach is digested and deposited in the solid form, 
denominated albumen or fibrin, without undergoing any alteration in 
its chemical constitution. The vegetable organism is, therefore, the 
original source of muscular fibre. The constituents of the fibre have 
been produced by the plant from gaseous elements. Indeed, there 
appears no evidence to favour the idea, that any solid is produced from 
gases in the animal system. On the contrary, vegetables seem to be 
the creators, if we may so speak, of all solid organic matter. Without 
vegetable matter then, it is obvious no animal substance could exist 
For in the animal system all the actions which have been demonstrated. 
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are of a decomposing or modifjing tendency, and we believe, never of 
a character calculated to produce solid matter from its primary 
elements. If these premises are correct, then it is evident, that we 
are to look for the source of all nutriment in the vegetable kingdom, 
and we are to expect that these substances will be best calculated for 
the nourishment of animal life, which, in their composition, approxi- 
mate to the Constitution of animal matter. The characteristic of this 
conamon character is azote. Unless vegetable matters contain this 
substance, they are inferior in the nutritive scale ; although they must 
by no means be considered as destitute of all nutritive power. 

But the quantity of animal food consumed in a cold country ought, 
undoubtedly, to be greater than in a warm climate ; because, as all 
animal heat is produced by respiration, the quantity of heat required 
under the former circumstances, is necessarily greater than in the 
latter. Animal heat is the result of the union of the oxygen of the 
air with the carbon of the food. To produce more heat, therefore, 
more carbon must be employed- — a more condensed form of carbon 
must be used. This is animal food. 

Sugar is a substance which contains no azote, and yet appears to 
afford nourishment In crop-time, according to Dr. Wright, every 
negro on the plantations, and every animal, even the dogs, grow fat; 
and Humboldt (New Spain, II. 424) has frequently observed, that 
the mule drivers, who carried his luggage on the coast of Garaccas, 
gave the preference to unprepared sugar over fresh animal food. Gum, 
also, which possesses a composition identical with sugar, serves for 
nourishment to several African tribes in their passage through the 
desert Who would venture to affirm that potatoes are not nutritive, 
upon which so many thousands of our fellow creatures are almost 
dependant for their subsistence ? They, however, contain no gluten, 
according to Proust, and very little azote, according to Boussingault 

Relative Nutritive Power of Vegetables, — To Boussingault we are 
indebted for an elaborate series of experiments, on the quantity of 
azote in vegetables, which may be presented in a tabular form, so as 
to exhibit the equivalent nutritive power of each vegetable, as indi- 
cated by the quantity of azote. Unity represents the most nutritious 
substances, and is considered equal to the larger numbers, (AnnaL de 
Chim. Vol 63.) 



White French Beans, .... 100 

Yellow Peas, 120 

Flour of Cabbage, 148 

Flour of Carrots 170 

Flour of Wheat, 176 

Wheat, 191 

French Wheat, 193 

Rye 200 

Oats, 210 



Flour of Barley Meal, .... 212 

Potato Flour, 225 

Barley, 232 

Indian Com, 246 

Potatoes, 1096 

Carrots, 1361 

White Cabbage, 1446 

Turnips, 2383 
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This table is read thus: — 100 parts of white French beans are 
eqaal to 200 p£urts of yellow peas, or 2383 parts of turnips, in support- 
ing the strength and vigour of animals fed upon them. The one may 
be as nourishing as the other, if a sufficient quantity is taken. If a 
person were accustomed to use li lbs. of wheat flour, for his support 
daring a certain period, and his diet were changed to potatoes, he 
would require 11 lbs. of the latter vegetable to sustain the same degree 
of vigour. This is a most important £Eu;t; because it proves that if 
the body though fed, is not sufficiently fed, starvation may ensue. 

These are what may be deemed the theoretical indications of nutri- 
tive power, but they agree in such a close manner with the practical 
numbers, deduced by agriculturists who have derived their facts from 
feeding cattle, that there can be little doubt, at least, of the practical 
value of the table. 

In the following table, the first colunm represents the nutritive 
power, determined by the quantity of azote. The second represents 
practical experience in feeding cattle. 



Hay.. . . 
Yellow Peas, 
Wheat, . . 
Rye, . . . 
Oats, . . . 
Barley^ . • 



Theoretical PracticaL 
Eqniyalent Equiyalent 



100 
31 
49 
61 
64 
69 



100 
SO 
27 
33 
61 
54 



Indian Coni) 
Potatoes, 
Carrots, . . 
Beetroots, . 
Turnips, 



Theoretical Practical 
Eqtdvalent Equiyalent 



63 
281 
347 
400 
612 



69 
200 
319 
397 
607 



By a careful inspection of these tables, we infer that substances are 
nutritious in proportion to the amount of albumen, or gluten, as it is 
more commonly termed, which they contain. Peas contain a large 
quantity of this vegetable principle, and accordingly they are highly 
esteemed by feeders of stock, at least in France. Hence, we have 
suggested to us, the propriety of mixing peas with wheat flour when 
the latter is of bad quality, which is certainly the case with some met 
with in Glasgow,' of last year's growth. In some chemical works we 
find the quantity of glutton in wheat flour, estimated as high as 24 per 
cent A specimen analysed by Dr. R. D. Thomson, was found to 
afford only 6 per cent of gluten, dried at the temperature of 212°. 

It it not easy to discover the object, which the introducers of fer- 
mented bread had in view, when they superseded unleavened bread in 
domestic economy. If any one were asked, what advantage fermented 
bread possesses over baked dough, the answer would probably be 
that it is lighter ; at least, this is the answer generally received, when 
the question is asked for information. Now what is meant by the 
term light — when applied to bread? Does it mean less specific gravity ; 
or has it reference to the greater facility of digestion; the former 
signification alone, we suspect, can be attached to fermented bread ; 
we never hear any complaints from the working classes, that their 
oatcakes or barley bread are more indigestible than loaves of wheat 
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flour, or that potato bread is not light enough for digestion. The 
Jew does not labour imder indigestion, when he has laid aside his 
leavened bread during the passover, and substituted in its stead 
unleavened cakes. The same observation applies to the sc(mes 
of our own country, and to those of India; for the natives of that 
coimtry, from Delhi to Cabool, are scarcely acquainted with any other 
kind of bread. Biscuits are classed in the same category, and are 
even given to invalids, when no other variety'of bread can be swallowed 
by the patient. But it is believed, that all these forms of unfermented 
bread, may be improved by chemical means, so soon as scientific 
care shall be bestowed upon this important branch of man's comfort 
In London, there is at present an excellent variety of bread baked 
without fermentation, but deprived of its doughy character, by being 
raised by the action of muriatic acid upon carbonate of soda. Its 
taste is perfectly sweet and good, and its digestive property unexcep- 
tionable. The common salt which is produced by the chemical action, 
will, undoubtedly, be advantageous.* Butter-milk scones are made on 
this principle. So £a.r therefore as digestibility is concerned, the scale 
does not seem to preponderate in favour of fermented bread. Let us 
suppose them equal, although there may be arguments in favour, even 
of the unfermented bread. But let us view the question in another 
aspect, and consider in what panification consists, as it has been 
called, as if bread could not exist without fermentation. A certain 
quantity of water and yeast is mixed with flour, and the whole formed 
into a dough. The latter is exposed to heat Carbonic acid is dis- 
engaged, by the action of the yeast upon the sugar of the flour, and 
alcohol is likewise extricated. In other words, a'greater or less propor- 
tion of the sugar, an important element of the flour, is totally destroyed 
and dissipated in the air — ^in the form of fixed air and whiskey. With 
these considerations before him. Dr. R. D. Thomson had his attention 
directed to the subject. He was anxious to ascertain, what was the 
actual amount of loss sustained, in a given quantity of flour. This 
brings us, therefore, to the economical view of the question. An experi- 
ment was made, in the bakehouse of Mr. Dodson of Southwark, upon a 
large scale, with fermented and unfermented bread. The result was, 
that in a sack of flour, there was a difference of product in favour of 
the unfermented bread, to the amount of 30 lbs. 13 oz., or in round 
numbers, a sack of flour would produce 107 loaves of unfermented bread, 
and only 100 of fermented bread of the same weight. Thus it appears, 
that in the sack of flour, by the common process of baking, 7 loaves or 
6 J per cent, are blown to the winds. The question for consideration 
is, does the loss consist entirely of sugar, or is there any other element 
of the flour depreciated ? By a mean of 8 analyses of wheat flour from 

* Mr, Henry of Manchester firsts we believe, suggested the idea of this process, at 
the end of last century, and Dr. Hugh Colquhoun of Glasgow, in 1826, (Annals of 
Philosophy, xii, N.S.) carried the idea into practice. 
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29th December, ISily— The President in the Chair. 

Mr. Gilbert Weir was admitted a member. 

At the request of Mr. Liddell, tlie Physiological section were 
instructed to collect information respecting the best means of prepar- 
ing cheap and nutritious food. Mr. Liddell stated that the managers 
of the Night Asylum for the Houseless, and of similar institutions 
would probably receive considerable benefit from a report embodying 
this information. 

The following communications were read:— 

V. — On Digestion. By Dr. John Findlay. 

[The absence of the Author, who is at present on the Continent, 
renders it impossible to give an abstract of this Memoir.] 

YI. — On Chlorimetry, and on a new mode of Testing weah Solutions of 
Bleaching Powder. By Walter Crum, Esq. 

Chloride of Lime is one of those substances whose value cannot be 
judged of from its external appearance, and which is always mixed 
with a certain quantity of foreign matter. An experiment is there- 
fore necessary to test it, and an easy method of performing such an 
experiment has always been a desideratum with those who manu- 
&cture or employ it. 

I propose to give an account of some of the methods which have 
been hitherto in use for ascertaining the strength of mixtures con- 
taining chlorine, and then to describe one I have myself employed 
for some time. 

No. 2. 
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The oldest method is that of DecroiziUes, where the amount of 
chlorine in a solution is measured by the quantity of indigo which 
that solution is capable of discolouring. Welter made use of it, in 
his researches on the nature of chloride of lime, in 1818, and con- 
sidered it susceptible of great accuracy, by attending to certain pre- 
cautions which he pointed out In 1824, Gay Lussac published a 
set of experiments on this art, to which he gave the name of Chlori- 
metry. He also adopted the indigo test, and made every arrangement 
for accuracy which the method would permit A volume of chlorine 
was taken for unity; or, which is the same thing, a volume of liquid 
which had absorbed its bulk of chlorine. This is formed by filling a 
bottle with chlorine gas, inverting it in a vessel containing cream of 
lime, and withdrawing the stopper. The chlorine is gradually 
absorbed, and its place taken by the lime water, — ^which has then 
become a solution of bleaching powder containing its own volume of 
chlorine gas. 

To form the indigo solution, one part of the best indigo of com- 
merce is dissolved in nine of sulphuric acid, and diluted with water 
to such an extent, that one measure of the chlorine solution discolours 
ten measures of it When the two sdutions are mixed together, the 
chlorine is set free by the sulphuric acid in which the indigo is dis- 
solved, and the indigo is immediately destroyed. The solution of 
indigo is called " proof tincture," and the quantity of it, which an un- 
known solution of bleaching powder is capable of discolouring, indi- 
cates the bulk of chlorine gas which it contains. 

Much of the accuracy of this method depends upon the way in 
which the two solutions are mixed. Thus, by pouring the chlorine 
slowly upon the indigo, much more of it is destroyed than when the 
indigo solution is poured into that containing the chlorine. A great 
many trials satisfied M. Gay Lussac, that the best process is to mix 
the two solutions rapidly together. But then several preliminary 
trials are necessary to ascertain pretty nearly how much should be 
employed. 

Three years after, in 1827, M. Morin, of Geneva, published experi- 
ments on chloride of lime, and discussed the merits of the indigo test- 
He found it impossible to have the circumstances always so much 
alike as to produce any thing like uniform results with it In 1881, 
M. Marozeau corroborated the view taken by Morin, and added, (what 
every one who has repeated the process must have noticed,) that it is 
very difficult to observe the exact point at which the indigo is wholly 
destroyed, from the want of a distinct line between the brown after 
complete discoloration, and the slightly greenish tint, which M. Gay 
Lussac indicates as the point most desirable to stop at 

Each of these chemists proposes a substitute for the chlorimeter of 
Gay Lussac. M. Morin would employ muriate of manganese instead 
of indigo, but he gives no details of his process, and it would seem to 
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be both tedious and uncertain. The process of M. Marozeau is 
founded on the property which chlorine possesses of converting 
calomel, an insoluble substance, into corrosive sublimate, which is 
abundantly soluble, and which contains twice as much chlorine. 
Protonitrate of mercury is formed by boiling nitric acid and water 
with an excess of mercury. It is afterwards diluted and set aside, 
when subnitrate precipitates. The salt remaining in solution, after 
being made of a strength to correspond with a volume of dry chlorine 
gas, is the proof liquor. To ascertain by this means the strength of 
any solution containing chlorine, we take a measure of nitrate of mer- 
cury, add muriatic acid to convert it into calomel, and then the 
chloride slowly. The quantity necessary to make the precipitate 
entirely re-dissolve is inversely as the chlorine which it contains. 

At last, M. Gay Lussac himself, in the year 1835, announced that, 
after three years experience of a new process, he had abandoned the 
method with indigo. His objections to it are partly l^ose already 
stated, and partly the change which readily takes place on the indigo 
solution when preserved for any length of time. By the new method, 
wiy one of three substances may be employed with the same appara- 
tus, and with nearly equal advantage — 

1. Arsenious acid. 

2. Ferrocyanide of potassium. 

3. Protonitrate of mercury, 

M. Gay Lussac prefers, however, the arsenious acid, from the preci- 
sion of its indications. He retains the same basis of measurement as 
for the test with indigo alone ; that is, he takes for unity the discolour- 
ing power of one volume of chlorine dissolved in an equal volume of 
water. That is divided into 100 equal parts. The arsenious solution 
is prepared of a strength just sufficient to destroy an equal volume of 
chlorine gas, or of the chlorine solution. If we take a constant 
quantity of the unknown solution of chlorine, say 10 cubic cen- 
timeters, and pour into it the arsenious solution tiU the chlorine is gone, 
the force of the chlorine solution will be in proportion to the quantity 
of arsenic employed. If the 100 measures of solution of chloride have 
taken 100 measures of the arsenious solution, then it has the strength 
of 100, and it contains its own volume of chlorine gas. If only 80, 
then it is called of the strength of 80 degrees, and it contains ^q of 
its bulk of chlorine gas. But this mode of operating would not give 
good results, for the muriatic acid which is employed to dissolve the 
arsenic, and without which the action of the chlorine would be incom- 
plete, disengages the chlorine from its fixed combination with lime 
fester than it has arsenic to act upon, and thus a portion escapes into 
the air. The solution of bleaching powder must therefore be poured 
by degrees into the arsenious solution, and as the strength of the 
chlorine solution is then inversely as the quantity employed, a calcula- 
tion is necessary, or a table has previously to be prepared, by the 
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inspection of which, the result may at once be observed. The point 
of saturation of the arsenic is indicated by a blue tinge, which is 
given to the arsenious solution by indigo. This substance is not 
affected by chlorine so long as any arsenious acid is left, after which 
a single drop of chlorine solution causes it to disappear. 

In employing the prussiate of potash, the instruments and manipula- 
tion are the same. Its solution is made of the same strength as the 
arsenious solution, that is, that it should saturate an equal volume of 
the normal solution of chlorine. Prussiate of potash has a very slight 
action upon chloride of lime, but if previously rendered acid, it is 
inmiediately changed by it, and becomes yellow. 

The prussic acid test has long been employed by my friend, Mr. 
John Mercer of Oakenshaw, near Manchester. His test, to mark the 
point at which the prussic acid becomes saturated, is the red oxide of 
iron. A bit of calico dyed buff with iron, is touched with the solution 
after each addition of the chlorine, and as soon as it ceases to become 
blue, enough of the chlorine has been added. 

Gay Lussac's third process is that of M. Marozeau with nitrate of 
mercury already described. It appears that Balland de Toul first recom- 
mended this method, two years before the publication of M. Marozeau. 

Mr. John Dalton pointed out a process in 1813, which gives very 
good results; and, arranged as it has been by Mr. Graham, it seems to 
be the best and most easily executed of all the tests of bleaching 
powder. Mr. Graham directs that a few ounces of good crystals of 
protosulphate of iron should be pounded, and dried between folds of 
cloth. 78 grains of crystals so dried, are equivalent to 10 grains of 
chlorine. The 78 grains are to be dissolved in 2 ounces of water, and 
acidulated with a few drops of muriatic acid. 50 grains of the bleach- 
ing powder to be examined, are dissolved in about 2 ounces of tepid 
water, by rubbing them together in a mortar. The whole is then poured 
into a graduated tube, called an alkalimeter, divided into 100 parts, 
and filled up with water to on the scale. The solution of bleaching 
powder being thus made up to 100 measures, is poured into the solu- 
tion of iron until it is whoUy saturated. The point of saturation is 
discovered by means of red prussiate of potash, which gives a blue pre- 
cipitate with protoxide of iron only, and not with salts of the peroxide. 
A white stoneware plate is spotted over with small drops of the red 
prussiate; and, as soon as the iron solution ceases to produce a blue, 
when a drop of it is applied to one of these spots, no more protosulphate 
remains. Suppose 72 measures of the bleaching liquor to have satu- 
rated the 78 grains of green copperas, then these 72 measures con- 
tained 10 grains of chlorine, which is equal to 1389 grains in the 50 
grains of chloride of lime, or 27*78 grains of chlorine in 100 grains. 
The calculation is simplified by at once dividing 2000 by the number 
of measures required, thus: — 



^ = 27-78. 
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On repeating the experiment in the way prescribed by Mr. Graham, 
I find it of importance to mix the two solutions in a phial. It is 
corked up and well shaken after each addition of the bleaching liquid. 
'Bj this means the chlorine, a small quantity of which is set free after 
every addition, is preyented from escaping, and a much more perfect 
agitation and mixture is attained than by the use of the spatula. By 
the same means the employment of the mortar and alkalimeter may 
be dispensed with. If the 78 grains of the sulphate of iron be put, 
along with some muriatic acid, into a wide-mouthed 4 oz. phial, half 
filled with water, the bleaching powder may be added dry, and the 
result obtained by weighing the residue. 

Chlorimetry requires to be practised by the bleacher for two purposes 
— First, he has to learn the conmaercial value of the bleaching powder 
which he purchases ; and with that view he can scarcely desire any 
thing better than the method either by arsenious acid, or green cop- 
peras. But the more important, because the hourly testing of his 
bleaching liquor, and that on which the safety of his goods depends, is 
the ascertaining the strength of the weak solutions in which the goods 
have to be immersed. If the solution is too strong, the fabric is apt 
to be injured. If too weak, parts of the goods remain brown, and the 
operation must be repeated. The range within which cotton is safe in 
this process is not very wide. A solution standing 1** on Twaddell's 
hydrometer, (spec. grav. 1.005) is not more than safe for such goods, 
while that of half a degree is scarcely sufficient for the first operation 
of stout cloth, unless it is packed more loosely than usual When the 
vessel is first set with fresh solution of bleaching powder, there is 
little difficulty, if the character of the powder be known ; but when 
the goods are retired from the steeping vessels, they leave a portion of 
bleaching liquor behind, unexhausted, which must be taken into 
account in restoring the liquor to the requisite strength for the next 
parcel. The chlorimeter must, therefore, be applied every time that 
fresh goods are put into the liquid. It must consequently be intrusted 
to persons who may not be expert either in figures or in chemical 
manipulation. Hence all the processes I have described are too deli- 
cate and tedious. 

I introduced another into our establishment some years ago, which 
has been in regular use ever since, and by which the testing is per- 
formed in ^1 instant It depends on the depth of colour of the per- 
acetate of iron. A solution is formed of proto-chloride of iron, by 
dissolving cast-iron turnings in muriatic acid, of half the usual 
strength. To ensure perfect saturation, a large excess of iron is kept 
for some time in contact with the solution at the heat of boiling water. 
One measure of this solution, at 40° Twaddell, (spec. grav. 1.200) is 
mixed with one of acetic acid, such as TumbuU and Co. of Glasgow 
seD at 8s. a gallon. That forms the proof solution. If mixed with 
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six or eight parts of water it is quite colourless, but chloride of lime 
occasions with it the production of peracetate of iron, which has a 
peculiarly intense red colour. 

A set of phials is procured, 12 in number, all of the same diameter. 
A quantity of the proof solution, equal to ^th of their capacity, is 
put into each, and then they are filled up with bleaching liquor of 
various strengths, the first at -^^ih of a degree of Twaddell, the second, 
■^gths, the third, -^yths, and so on up to }|ths, or 1 degree. They are 
then well corked up, and ranged together, two and two, in a piece of 
wood, in holes drilled to suit them. We have thus a series of phials, 
showing the shades of colour which those various solutions are capable 
of producing. To ascertain the strength of an unknown and partiaUj 
exhausted bleaching liquor, the proof solution of iron is put into a 
phial similar to those in the instrument, up to a certain mark, ^th 
of the whole. The phial is then filled up with the unknown bleach- 
ing liquor, shaken, and placed beside tiiat one in the instrument, 
which most resembles it The number of that phial is its strength in 
12ths of a degree of the hydrometer; and, by inspecting the annexed 
table, we find at once how much of a solution of bleaching powder, 
which is always kept in stock, at a uniform strength of 6 degrees, is 
necessary to raise the whole of the liquor in the steeping vessel to 
the desired strength. 



(S^ 



The instrument is formed of long 2 ounce phials cast in a mould ; 
those of blown glass not being of uniform diameter. The outside, 
which alone is rough, is polished by grinding, and in this state they 
can easily be procured at 4s. 6d. a dozen. They are placed two and 
two, so that the bottle containing the liquid to be examined may be 
set by the side of any one in the series, and the colour compared 
by looking through the liquid upon a broad piece of white paper 
stretched upon a board behind the instrument. 

To explain the table it is necessary to state that the steeping vessels 

we employ contain, at the proper height for receiving goods, 1440 

*»oiiAna Ar 9ftft maajmvQs of 5 gallous oach, — B, moasuro being the 

it a time. In the following table, represents 

s 1, 2, 3, &c., are the strength of the liquor 

12ths of a degree of Twaddell, as ascertained 

the vessel has to be set anew, we see by the 

asures of liquor at Q<> must be added to (256 

> produce 288 measures of liquor at ^2*^^ 
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of a degree. But if the liquor already in the yessel is found bj the 
chlorimeter to produce a colour equal to the 2d phial, then 24 mea- 
sures onlj are necessary, and so on. 



To stand ^'' 


To stand // 


requires 32 measures. 

1 — 28 — 

2 — 24 — 

3 — 20 — 

4 — 16 — 
6 — 12 — 

6 — 8 — 

7 — 4 — 


requires 24 measures. 

1 — 20 — 

2 — 16 — 

3 — 12 — 

4 — 8 — 

5 — 4 — 


To stand A* 


To stand ,V 


requires 16 measures. 


requires 13 measures. 


1 — 12 — 

2 — 8 — 

3 — 4 — 


1 — 8 — 

2 _ 4 — 



Let us see what takes place on mixing chloride of lime with proto- 
muriate of iron. On the old view of the constitution of bleaching 
powder — that it is a combination of chlorine and lime, we have 

3(CaO,Cl)\, . /oS''^\ 
6 FeCl ( becommg ^ 2 Fe«Cl, 

the peroxide of iron forming peracetate with the acetic acid which is 
present Or, supposing with Balard that when two atoms of chlorine 
unite with two atoms of lime, the product is CaCl + CaO, CIO, we 
have this formula: 

3 CaCl \ reCaCl 

3 (CaO, CIO) V becoming < 4 FegCls 
12 FeCl J UFcA 

Here one third onlj of the iron goes to form the deep coloured per- 
acetate, while the whole might be employed for that purpose, by using 
protoacetate instead of protochloride. The latter however is preferred, 
from the greater tendency of the acetate to attract oxygen from the 
air, and consequently the greater difficulty of preserving it Even 
with the chloride it is best to give out small quantities at a time, pre- 
serving the stock in well closed bottles. 



[Mr. Crum exhibited Dr. Clark's patent process for purifying water 
from bicarbonate of lime.] 
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I2th Jamwryy 1842, — The Pbbsident in the Chair. 

John Alston, Esq. of Rosemount admitted a member. A commimi- 
cation was read by Jas. Thomson, Esq. Jun., On an Improvement in 
the Motive Power of River Navigation. 



2%th January, 1842, — Mb. Gbiffin in the Chair. 

George Thorbum, Esq., Jun., admitted a Member. The following 
communications were then read. 

VIL — On the Ventilation of the Glasgow Fever Hospital. 
By D. Maokain, Esq., Civil Engineer, 

Mb. Maokain had visited the Glasgow Fever Hospital at the re- 
quest of the Medical Committee, with the view of examining the means 
of ventilation which had previously been in use, and which were con- 
sidered to be insufficient On examination, he was of opinion that 
this insufficiency proceeded, in a great measure, from the relative 
positions of the apertures by which warm air was introduced into the 
wards, and those by which it was designed that the vitiated air should 
be withdrawn ; the former being in the corners of the wards, near to 
the floor; the latter nearer to the centre of the room, at the ceiling, 
but in the same partition with the former. 

The result of this arrangement was, that the heated air, on entering 
the wards, rose towards the aperture of escape in a continuous stream, 
without mixing with the air in the ward, or communicating its heat 

As there were no other arrangements for furnishing a supply of fresh 
air during cold weather, beyond the partial opening of the windows, it 
appeared probable that the change of position of the mass of air in 
some parts of the wards, was occasioned solely by the levity of such 
portions as had acquired heat from the lungs or bodies of the patients. 

From these observations, and from various facts of a medical nature, 
which the Committee communicated, it became apparent, that a due 
ventilation of the Hospital could only be obtained by a thorough dif- 
fusion of fresh air through the several wards, not in large masses 
which do not blend with the general atmosphere, but in small jets, on 
the principle so successfully adopted by Dr. Reid, for ventilating the 
House of Commons. 

The limited pecuniary means under the control of the Medical Com- 
mittee required that any alteration to be made on the existing sys- 
tem of ventilation, should be done at the least expense ; and that the 
apparatus then in use should, as far as possible, be made available for 
the purposes in view, notwithstanding of many serious objections to the 
principles of their construction. 

Accordingly, a conduit was carried round two of the wards, from 
the aperture heretofore used for introducing warm air, and perforated 
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different parts of Europe, by Vauquelin, it appears that the quantity 
of sugar contained in flour, amounts to 5.61 per cent But the quantity 
lost by baking exceeds this by one per cent, nearly. We rnust^ there- 
fore, look to some other ingredient in accounting for this loss. It has 
been supposed by some, that the ferment possesses the power of con- 
yerting a portion of the starch into sugar. We are not aware, however, 
that any proof has been adduced of this position. It is well known, 
that a portion of the starch is converted into gum, or at least, that in 
fermented bread, a quantity of gummy matter can be detected, which 
did not exist in the flour. Now we believe it is by the viscous fer- 
mentation, a process quite distinct from the acetous fermentation, 
that this gum is converted into lactic acid, which may proceed to a 
great extent, if its progress is not checked by a baking temperature. 
We have been able to procure lactic acid in considerable quantity 
from the liquor of sowans; and we believe the rationale of the process 
by which this acid is produced, is that now explained. We are not 
aware of any rationale which could be applied to the explanation of 
the production of sugar from starch, by means of yeast; but with 
the appearance of gelatinous or gummy starch, most people are 
familiar. From these considerations, it would appear that we must 
look to some other source for the loss sustained during the baking of 
fermented bread. Liebig has well illustrated the fact, that when yeast 
is added to wort, ferment is formed from the gluten contained in it, 
at the same time that the sugar is decomposed into alcohol and car- 
bonic acid. We may therefore expect, that in panary fermentation, 
which is precisely analogous to the fermentation of wort, the gluten of 
the flour will be attacked, to reproduce yeast. It is to this action, 
therefore, upon the gluten, that we are inclined to attribute the excess 
of loss, over the quantity of sugar contained in flour, which we have 
described as taking place during the baking of bread. 

Dr. R. D. Thomson has attempted to produce a wholesome and palat- 
able bread, by the employment of ammoniacal alum and carbonate of 
soda, or ammonia, as a substitute for yeast In this process the alum 
is destroyed; the bread is vesicular, and rises, according to the judg- 
ment of the baker, as well as fermented bread. It possesses the advan- 
tage of retaining the natural sugar of the flour undecomposed. It is 
white, which bread raised by carbonate of soda and an acid, seldom is. 
The experiments of Magendie show, that animals, when fed on 
sugar alone, speedily fall off. He took a dog of three years old, fat 
and healthy, gave it pure sugar to eat, and distilled water to drink, 
and with these the animal was liberally supplied. For eight days it 
appeared to thrive. During the second week it began to get thin, 
although its appetite continued good. In the third week it became 
still thinner and weaker, and an ulcer appeared on the cornea of each 
eye. On the thirty-second day it died, although it had eaten three or 
four ounces of sugar per day, till within a short period of its death. 
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Sugar, we have stated, is one of the constituents of flour, and 
such was the effect of feeding animals upon it alone. Starchy another 
more important constituent of flour, was also given to animals, per se, 
with a remarkable result In the pulverulent form dogs would not 
even look at it* When made into a paste with water, d(>gs, rather 
than taste it» preferred to die of starvation. Even when cooked with 
batter, lard, sugar, or bread, thej refused, generallj, to make use of 
it, and if some did take it for a certain time, thej never fiEdled to 
perish of starvation. 

The effects resulting from feeding animals upon gluten alone, are 
highly worthy of attention. The gluten was prepared from wheat 
and from Indian com. It was taken by dogs without difficulty on 
the first day, and the animals continued to live on it for three months, 
without any interruption, — ^the amount swallowed by each daily being 
about four or five ounces. 

What is usually termed gluten, contains, mixed with it» other sub- 
stances, which are soluble in alcohol The residual portion, after 
this treatment, is pure vegetable albumen, being identical in composi- 
tion with the curd of milk. The fact deserves attention, that foreign 
wheat contains a much greater amount of albumen than that of this 
country. Odessa wheat contains, according to Yauquelin, 14i per 
cent. French wheat 11 per cent. Yogel found in German wheat 22 
per cent, and Zeimenck 15 per cent We have already stated, that 
by experiment, only 6 per cent existed in Glasgow flour of last year's 
growtii. Vegetable albumen, of the same composition, and possessing 
the same properties as gluten of wheat, is found in large proportion 
in peas and beans. The common pea contains 18^ per cent of albu- 
men; kidney beans 18i per cent We have therefore suggested to 
us the importance of peas, in a nutritive point of view, and the pro- 
priety of their admixture with other articles of food. For example, 
in soups, a sprinkling of peas would produce a body in the soup; and 
this observation applies to soup intended both for the rich and the 
poor. Care should be taken, however, that they should be well boiled, 
and if allowed to digest for a day previous to use, in water at the 
temperature of blood heat, as is done with seeds before sowing, they 
would be softened, and even partially dissolved. The water in which 
they are digested might be employed for the purpose of making the 
soup. Cabbage, according to Boussingault, is a very nutritive sub- 
stance, and, in the form of powder or flour, we can employ it in mix- 
ture with soup, in a less bulky state than under the usual form. 

Peas afford a means of increasing the nutritive property of differ- 
ent kinds of meal. Most persons are familiar with the mixture of 
peas and barley-meal, which affords a wholesome bread. Peas-meal 
might also be mixed with oat-meal, in the same manner, if considered 
expedient 

We have hitherto confined our attention to vegetable food. Ex- 
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perience, howerer, shows, that the diet of man must be varied, and 
must not be restricted to the vegetable kingdom. It was at one time 
considered that scurvy could onlj be produced bj the use of salt pro- 
visions. More careful inquiry ;has, however, demonstrated, that 
scurvy may be engendered by restriction to one class of food,^-*that 
even vegetable food possesses both a scorbutic and anti-scorbutic 
agency, under particular circumstances. Scurvy frequently attacks 
the Indians in S. America, who live on rice aknost alone. It has reigned 
epidemically in the rice grounds of Lombardy and Piedmont Scurvy 
prevailed in an epidemic form in Germany, in 1771 and 1772, years 
of scarcity, when many of the inhabitants were obliged to live on 
legumes, roots, and even the bark of trees; and the same disease 
affected numbers of the poor people of France, in 1812, 1816, and 
1817, when even wild plants were employed as food, in consequence 
of scarcity. In the winter of 1794-95, scurvy not only broke out in 
the channel fleet, but also appeared on shore; and cases were admitted 
into the London hospitals. 

In the lunatic asylum at Moorshedabad, one-third of the inmates 
are annually affected with scurvy. Their diet consists of rice, split 
peas, curdled milk, oil, salt, pepper, water, all good of their kind. 

The deleterious effect of a bread and water diet upon the prisoners 
in the gaols of Bengal and Agra, is sufficiently evinced by the fact» 
that the mortality among the prisoners was 66 per thousand, in 1833, 
while among the native troops the mortality was only 10*6 per thou- 
sand, (Brit Annals of Med., p. 491.) How feu: such treatment of 
men falling into error is congenial with the benevolent doctrines which 
" desire not the death of a sinner, but rather that he should turn from 
his wickedness and live," this is not the proper place to inquire. 

Scurvy, however, is a disease which denotes a bad state of the sys- 
tem, from want of nourishing food, and a proper admixture of the 
food which man was destined to exist upon. A want of succulent 
food appears to produce the same state of system. The famous dis- 
ease at the Milbank penitentiary, in 1823, — a mixture of scurvy and 
dysentery, — ^was attributed to a diet, of which succulent vegetables 
formed no part, and the quantity and quality of which were not ade- 
quate to the support of health. Scurvy, therefore, is one of the forms 
in which starvation, or bad nutriment, which amounts to the same 
thing, exhibits itself; and it has been traced to its true cause, after 
its occurrence for hundreds of years, because it was detected in gaols 
and mad-houses, and was subjected to careful examination. How 
many other forms starvation assumes, no one knows. From the 
Registrar General's Report for England and Wales, in 1839, it 
appears that 130 persons died of starvation, that is, purely from want 
of food, or direct starvation, as it may be termed, for it now occupies 
a distinct head as a disease in the bills of mortality; but how many 
persons died by piece-meal starvation, or disease engendered by bad 
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food, or want of it, has not jet been pointed out by statistical data. 
Numerous points for inquiry, however, present themselves to the 
medical statistician in considering this question. How far are typhus, 
scarlet fever, and other diseases of large towns, influenced by bad and 
imperfect nutriment? And how far does the restriction to meagre 
vegetable food operate upon mortality in Scotch towns? These are 
important considerations in Glasgow, where the rate of mortality is 
higher than in the average of large towns; indeed, greater in some 
years than that of the worst parts of London. The following table 
shows this: — 



PER CBNT. 

Mortality of England and Wales, ...2*17 

Whitechapel, London, 3-86 1838. 

/'3-23 1841. 

fiu.^^ J 4-15 1837. 

^>*^^' ^3-53 1836. 

V3'26 Mean of last 10 years. 

Liverpool, 3*18 1838. 

Manchester, 3-45 1838. 

Birmingham, 2'58 1838. 

Average MortaUty of Towns, 2*62 1839. 



The mean duration of Life in Great Britain is about 46 ; in Glasgow, 
30*6, — ^mean duration in towns, 38 years. 

The burden of all this starvation and mortality, of course, falls upon 
the poor and helpless. It is only, therefore, the duty of those who 
are in better circumstances to be aware of the facts, that they may be 
remedied. 

Experience, the structure of the teeth, and of the digestive organs 
of the human body, as well as the appetite, demonstrate, that the 
flesh of animals should enter as an element into the food of man. 

Some kinds of animal food are digested with greater rapidity than 
vegetable food. — Bread and coffee taJke about 4i hours to digest; fresh 
beef, from 3 to 3i hours; salt beef, from 3^ to 6\ hours; salt pork, 
from 4 J to 6 hours; mutton, 3i to 41 hours; fowls, 4 hours; veal, 
from 4 to 5i hours; tripe, 1 hour; pig's feet, 1 hour. But these 
numbers depend considerably upon the circumstances under which the 
food is swallowed. If the quantity taken be in excess, slow digestion 
is the consequence ; and the same holds good with regard to passions 
of the mind. Exercise also promotes digestion. It is interesting to 
know, that those substances which are most nutritive, are not those 
which are most rapidly digested. Gluten, which, according to Magendie, 
is exceedingly nutritious, has been found in the stomach unaltered 
five hours after being swallowed. Pig's feet, on the contrary, which are 
digested in an hour, contain a large proportion of gelatin, or jelly, 
which, according to the experiments of Magendie, possesses very in- 
ferior nutritive properties. 

To those who are in good circumstances, any of these substances 
may be procured at pleasure. It is when looking at the poor, that we 
must view them in an economical point of view ; and with them the 
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point is not how to excite an appetite, but how to satiate it in the 
cheapest and most substantial manner. Papin was the first individual 
who introduced the method of preparing food from bones — ^bj expos- 
ing them to the action of water and steam, under pressure, in his 
digester. 67 this means a greater quantity of gelatin, Gt animal 
matter of the bone was dissolved than could be procured by simplj 
boiling bones in water, at the ordinary temperature of the atmosphere. 
This mode was afterwards applied to the supply of nourishment to 
the poor by the IKArcets, who both engaged in the attempt with most 
laudible enthusiasnL According to the younger D'Arcet, when the 
bones of four oxen are properly exhausted, a fifth is in reality created. 
A method was introduced at some of the hospitab in Paris, for ex- 
tracting gelatin from bones, at the suggestion of D'Arcet. At the 
Hotel Dieu, bones which have been previously twice boiled — once in 
the morning to make common soup, and again in the evening to make 
bouillon maigret are deprived of their cartilages and fibrous cartilages. 
They are broken, and placed in iron cylinders, and are exposed for 
four days to the action of steam, raised to the temperature of 219^ to 
221« Fahr. 

This gelatinous liquid contains in 88 gallons, 
11-79 Troy lbs. of gelatin. 
This is then employed to form a broth, by adding a certain quantity 
of soup made with meat and vegetables. The evidence of those who 
have examined this compound soup, is highly unfiEkvourable. The 
gelatinous liquid when taken out of the iron cylinders is highly dis- 
agreeable, and even excites nausea. The odour becomes less unpleasant 
after the liquid has stood for some time. This improvement in tiie smell 
appears to depend in some measure, upon the escape of ammonia, 
which has been generated by the strong heat and prolonged action of 
the steam. It likewise imparts its impairing properties to the soup 
made from the meat, and causes a truly disgusting odour, (une saveur 
un veritable degout,) 

We think that these facts are sufficiently condemnatory of the pro- 
cess of extracting gelatin under long continued pressure from bones, 
and may receive some degree of explanation from a specimem which 
we have examined of the tusk of an elephant; in which, probably, by 
the action of hot sand and pressure, the tusk is seen in the act of being 
gradually converted into a mass of glue, retaining the original figure 
of the tusk. So that, instead of being obscured under the title of 
solution of gelatin, perhaps, the true nature of the French soup for 
the poor, would be better expressed by the title of glue-soup. Indeed, 
this is put beyond mere surmise, by the fact stated by the French 
commission, that the solution of gelatin when evaporated left a 
hard extract presenting the characters of Flanders glue. 

We think it possible, however, that a gelatinous solution might be 
obtained from bones, by high pressure steam, if desirable, without its 
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possessing an ammoniacal or other disagreeable odour. This, we pre- 
sume, from a carefullj conducted experiment, in which a bone which 
weighed 1442*5 grains lost by exposure for an hour to a temperature 
of 230<^ in a Papin's digester, 208*6 grains or 14*5 per cent 

The resulting liquid possessed a highly agreeable odour, nor was the 
slightest ammoniacal smell perceptible. 

The advantage of a considerable elevation of temperature we have 
mentioned, is obvious, when the preceding experiment is contrasted 
with another trial made by boiling a bone at the common temperature 
of boiling water. A bone weighing 12 oz. 315 grains lost after \\ hours 
boiling in a common pot, covered by a lid, under which the steam had 
free space to escape, 358 grains or equivalent to 5*9 per cent. 

Both of the bones were beef-bones, and flat, resembling each other 
as nearly as possible. The extract left by the evaporation of the 
liquid, derived from boiling the bones at a conmion temperature, was 
a trembling jelly, and did not resemble glue. 

According to the French commission, the effect of feeding dogs upon 
gelatin extracted by hot water, was similar to that produced upon 
the same animals when they were fed exclusively upon any elementary 
animal substance, as fibrin, and albumen, &c. Several dogs preferred 
to die rather than touch it, while others partook of it once or twice, 
and then obstinately refused to make further use of it The result 
was different when the gelatin was derived from bones by the action 
of an acid. If the bones were digested in acid, and the residue dis- 
solved in water, dogs lived upon it for a month and were well nourished, 
especially when the bones were those of sheep's feet But after this 
period they showed a dislike to their monotonous meal. We believe, 
therefore, that gelatin procured by the action of acids upon bone, 
might be employed as the basis of soups, which should however con- 
tain also meat and vegetables. The latter should always, to a certain 
amount, be of a succulent nature. It is desirable, however, that in our 
climate, animal food should always constitute a part of the diet of 
man; whether he be in the condition of a pauper or a prisoner. If a 
man is poor and is imperfectly nourished, he may die of starvation 
ultimately, as truly as the man who is totally destitute of the neces- 
saries of life. And if a man is deprived of his liberty for the benefit 
of his fellows, there is no reason, human or divine, why his he^th 
should be injured by inefficient food, so as to produce death by slow 
starvation. The consequence is more cruel than if he were at once 
capitally punished. 

From the observations which have been adduced in the course of 
this Report^ it appears that — 

1. A considerable loss is sustained in the amount of flour employed 
in baking bread, when the flour is fermented. This loss exceeds a 
fifteenth, being 6i per cent If we apply this correction to the ex- 
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pense of the Night Asylum for the Houseless, where several thousand 
dinner rations are distributed dailj, we shall find the loss as follows: — 

On Soup and Loaf Bread to 1,500 persons. 



Quantity 


Quantity 








tori. 


for 1500. 






in Onnoes. in Fomids. 






2i 


234 Ox heads, @ Ud. 


per lb. 


1 9 3 


i 


47 Bones, .... 


IJd. 


do. 


5 lOA 


2 


187 Pot Barley, .... 


Ud. 


do. 


1 3 4 




47 East India Bice, 


IJd. 


do. 


5 10 




47 Vegetables, 






7 10 




47 Pease Meal, .... 


m. 


do. 


6 10| 




1 Black Pepper, Is., Salt, Is., 






2 


n 


609 Wheat Bread, (Second,) . 


m. 


do. 


4 8 9) 

17 7i 




Add for Coals, Ckwking, and Servhig, say 




13 


1219 




£9 7 6 




Deducting from the Bread a fifteenth. 




5 11 



£9 I 7 

Thus it appears, that the allowance to each person for dinner, is 
6i ounces. At this rate, there being a saving of 40 lbs. of bread by 
the unfermented plan; the saving would supply 98 additional persons 
wil^ bread, or a larger allowance might be granted to the others. 

2. It is highly necessary, that in order to retain the human consti- 
tution in a healthy condition, variety of food should be properly at- 
tended to. (1.) Soups may be used, having as their basis the gelatin 
of bones, procured either by boiling bones carefully, or by abstract- 
ing the earthy matter by means of acids ; and pease meal with meat, 
as hearts, livers, &c^ should contain succulent vegetables, as greens, 
carrots, and turnips. (2.) Soups consisting of potatoes with gelatin 
and other meat, may also be made very palatable by the addition of 
succulent vegetables. (3.) A good soup may be made with salt fish 
well steeped in water, and boiled up with potatoes. 

3. If salt fish can be procured cheap, an excellent substantial dish 
may be formed of fish and potatoes, in the form of a pudding, like a 
beat potato pudding. 

4 In the broths or soups, barley may be used, or rice ; but the most 
nutritious substance for making a body to the soup, is pease meal or 
split peas, and the least nutritive of fEirinacious substances is rice. 

5. A good soup may be made with salt fish or firesh fish, and split 



An alternation somewhat in the following rotation, might be intro- 
duced in feeding the poor:— 

Break&st, Porridge and liiilk. 

Dinner, 1st day, Pea Soup, with Meat and Bones. 

2d — Fish Soup, with Peas. 

3d — Potato Soup, with Bones and Meat. 

4th — Fish Pie, with Potatoes. 

We trust, that the day is fast approaching when the light of science 
will enable the guardians of the poor to manage our poverty-stricken 
fellow-men by precise and definite rules ; and will teach sdl classes 
of the community that the quantity of vital air supplied by the Creator 
to man, is based upon fixed laws whicb require the imbibition of a 
certain amount of food. An adult consumes every day 301 ounces of 
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oxygen or vital air, from the atmosphere. To consume this and to 
convert it into carbonic acid, he requires, according to Liebig, about 
13 ounces of carbon, in the form of food. If the food is withheld, the 
carbon must be supplied from the muscles and substance of the body ; 
the latter becomes thinner and weakeri and like an expiring taper, is 
extinguished by the influence of the most trivial causes. 



SUPPLEMENTARY NOTE, 

By Andrew Liddell, Esq., Treasurer to the Night Asylum/or the Houteless, Glasgow, 

In the Asylum for the Houseless many of the recommendations in this Report have 
been adopted. The dinner meals are now varied two or three times every week. Blast 
India Rice, which can be had at a low rate when purchased as imported, after being 
thoroughly washed and cleared of its impurities, is used in the soups, and when boiled 
with Sweet or Skimmed Milk, in the proportion of 1 imperial pint with 4 oz. of lUce, 
and used with 4 oz. of Oat or Wheat bread, forms an excellent dinner at the cost of 
about one penny. Pot Barley is used in the same manner, and costs nearly the same. 
The dinner meal stated in page 39, being that which is generally ^ven to the unem- 
ployed, has in it 3 oz. of animal food, and 10 oz. of other solids, is acknowledged by 
the unemployed themselves to be a solid substantial meal, and costs, including fire and 
cooking, mree halfpence each ration: a greater proportion of Pease Meal, for the nourish- 
ment it contains, would have been given, but for the tendency it has to make the broth 
black. The change in the dietary routine is much relished by the inmates of the Asylum, 
and may have had some effect m the greater degree of health which has been evident 
amongst them of late. Of all the varieties, however, none have been more relished in 
this house, nor by the boys in the House of Refuge, where similar changes have been 
made, than the following three, all of which are very savoury, and produced at a mo- 
derate rate. For the purpose of being more generally known, the quantities found suf- 
ficient to make a comfortable meal, and the average rates at which the materials can be 
purchased, are here nven in a tabular form, calculated for ten individuals, showing the 
cost of each meal. But the same dishes could be had at about the same relative cost, 
though the number did not exceed five. 

Fish Pudding for Ten Persons. 
Quantity for 1. Quantity for 10. «. d. 

2 lbs. oz. 20 lbs. oz. Potatoes, . . . @ jd. per lb. 5 
0—8 — 5—0— Salt Xing, or other Fish, 2d. do. 10 
0— J— 0— 2J— Of Lard or Drippings, 8d. do. i; 

Pepper, .... Oi 

2 lbs. 8|oz. 25 lbs. 2A oz. 15 

Cost, exclusive of Fire and Cooking, under Ifd. for each person. 
Steep and boil the Fish as long as the saltness and size of the article to be used 
requires, take out the bones, boil the potatoes in a separate vessel, beat the whole to- 
gether. If a fire or oven can be had, brown the top of the dish. 

A Stewed Hash of Sheeph Draught for Ten Persons, ^ ^ 

2 lbs. oz. 20 lbs. oz. Potatoes, . . . @ id. per lb. 5 

0— 5J— 3—8— Two Sheeps' Draughts, . 5d. each. 10 

— — — 8 — Onions, Id., Pepper, Salt, and Flour, 2d. 3 

2 lbs. 5Aoz. 24 lbs. oz. 16 

Cost, exclusive of Fire and Cooking, fall l|d. for each person. 



Heart 

using the 

done over a very slow fire. 

A Mince of Covj's Heart for Ten Persons, , ^ 

2 lbs. oz. 20 lbs. oz. Potatoes, . . . . @ id. per lb. 5 

0— 4— 2— 8— Half a Heart, . . . Is. 6d. 9 

— 0— — 8— Onions, Id., Pepper, Salt, and Flour, Id., 2 

2 lbs. 4oz. 23 lbs. Ooz. 14 
Cost, exclusive of Fire and Cooking, full l^d. for each person. 
Cut up and wash the Heart well. Mince it very small, adding Onions, Flour, Pepper, 
and Salt. Stew the whole over a slow fire for two hours. 



Printed by Bsll avd Baih, Glasgow. 
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2Zd February^ 1842, — The President in the Chair. 

Mr. Crum stated) th^^t the Council had had under i^eir consideration 
the propriety of publishing Abstracts of the Proceedings of the Society, 
and Dr. R. D. Thomson enumerated some of the advantages to be ex- 
pected from such a publication. A Committee was appointed to re- 
port on this subject The following communication was then read: — 

XL — On Dynamometrical Apparatus; or^ the Measurement of the 
Mechanical Effect of Moving Powers. By Professor Gordon. 

The correct measurement of the mechanical effect deyeloped by 
moying powers has long been a desideratum, and numerous Dynamo- 
meters have been invented and applied to this purpose ; but in Britain 
there is none known to have been used which can be depended upon, 
and of which the indications are not in a great measure subject to the 
discretion of the observer. 

During a visit to Metz, in 1839, the author saw the various Dynamo- 
metrical apparatus of M. Morin, of which this paper gave a detailed 
account. 

The fallacy of making the product of the effort and the duration 
the measure of the mechanical effect was first demonstrated, and it 
was shown that it is the product of the effort and the distance through 
which it is exerted, which should be obtained directly from a Dynamo- 
meter, and not the quantity of motion, as has been too frequently done. 

In order that a Dynamometer may be a convenient and accurate 

No. 3. 
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instrument, — 1st, Its sensibility should be proportioned to the intensity 
of the efforts to be measured, and ought not to alter by usage. 2d, 
The indications of the efforts must be registered independent of the 
attention, the will, or the preconceived notions of the observer, and, 
consequently, should be furnished by the instrument itself, by meaos 
of lines traced, or other results available at the conclusion of 
the experiment. 3d, The effort exerted at each point of the space 
passed through by the point of application of the power should be 
ascertained, or, the effort at each instant of the duration of the observa- 
tions. And 4th, I^ from the nature of an experiment, it must be of 
long continuance, the apparatus must admit of easily summing the 
amount of mechanical effect expended. 

The beautiful idea suggested by Poncelet of integrating mechani- 
cally the EFFORT as a function of the distance passed through, was ex- 
plained in Morin's compteur; and it was shown that M. Morin's Dyna- 
mometrical apparatus completely fulfils all the conditions above laid 
down. 

FuU size drawings of the Dynamometers as made for experiments 
on friction, — on the draught of wheel carriages and ploughs, — and on 
that of canal boats at great velocities, — as also, for application to 
measuring the mechanical effect expended in working machines, and 
tools having a rotary motion, — ^were exhibited and explained. Com- 
pared even with the friction brake of Prony, or its modification by 
Navier, and with a most ingenious Dynamometer for rotary motion, 
by Mr. Smith of Deanston, of which a model was exhibited, the ap- 
paratus of Morin was shown to be a great advancement, — ^measuring 
mechanical effect, or work done, with the same precision as bread is 
weighed. 

The application of the apparatus, somewhat modified, to measuring 
and registering the mechanical effect produced by a steam-engine at 
its piston, was illustrated by drawings. This application, in the hands 
of Professor Moseley, has undergone various modifications and im- 
provements; but the Indicator^ (for the construction of which the 
British Association granted £100,) has not yet been applied. When 
completed, it wiU afford a means of ascertaining the duti/ of steam- 
engines, infinitely more to be relied upon than those hitherto em- 
ployed; and its applicability to marine engines and locomotives, as 
weU as to fixed engines, greatly enhances its value. 

* Since this paper was read, I have seen Professor Moseley's Indicator applied. The 
improvements and new adaptations of the principle of Poncelet are admirable. A 
detailed description and theory of the new Indicator are given in the Reports of the 
British Association. — L. G. 
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8th March, 1842,— The Pbbsidekt in the Chair. 

Charles T. Dunlop, Esq. elected a member. 

The Committee on Publication, appointed at last meeting, gave in 
a report recommending the publication of the Proceedings. The 
report was ordered to lie on the table till next meeting. 

The following communications were then made. 

XII. — On the Fertilization of Plants, By De. Balfour, Regius 
Professor of Botany, in the University of Oktsgow, 

Dr. Balfour, in the first place, described shortlj the organs of 
plants which are concerned in fertilization, and alluded more particu- 
larly to the structure of the poUen. He showed the yarious provisions 
made for protecting the pollen, and for allowing it to be applied to 
the stigma, and illustrated these in the case of Orchidea, Asdepiadecs, 
VaUisneria, Stratiotes, Hottonia, Zostera, Aristoloehia, Stylidium, Parie- 
taria, Berheris, Urtica, Comus canadensis, Ficus, &c. 

He next alluded to the heat developed at the time of fertilization, 
the absorption of oxygen, the formation of carbonic acid, and the con- 
version of starch into sugar. The experiments of Brongniart and 
of Vrolik and De Vriese on Colocasia odora were detailed. 

The structure of the anther, more especially its inenchyma or 
elastic fibro-ceUular coat, and the discharge of the pollen were next 
considered, and observations were made on the fluid covering the 
stigma, which by Aldridge is said to be acid, and by Vaucher is 
looked upon as the nectariferous fluid secreted by glands on the petals. 

Dr. Balfour then explained the changes produced in the poUen 
grain when it came into contact with the stigma, the production of the 
pollen tube, and descent of the foviUa. 

Various theories, he stated, have been brought forward relative to 
the fertilization of plants. 

Schleiden and Wydler conceive that the poUen tube enters the 
foramen of the ovule, and that its extremity becomes the embryo, a 
theory supported by Dr. Giraud, who thinks that the position of the 
embryo seems to indicate that it is a foreign body introduced into the 
ovule from the outside. 

Dr. Carpenter thinks that it is not the poUen tube, but one of the 
pollen granules which becomes the embryo, and he traces an analogy 
between this process and what takes place in the lowest algas as tibe 
Protococcus, &c. 

Mirbel and Spach oppose Schleiden*s views, and think that he has 
mistaken what they call the primary utricle for the end of the pollen 
tube. They maintain that this primary utricle exists before impreg- 
nation, or before the pollen tube is protruded; and that after the 
influence of the poUen is conveyed to it, the embryo becomes devel- 
oped. Their experiments were made on the Zea Mays. 
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Meyer maintains that the pollen tube becomes united to the embryo 
sac, and that at the point of union a small protuberance originates, 
which becomes the germinal vesicle ; this vesicle being formed of two 
cohering membranes, viz., that of the end of the pollen tube, and that 
of the apex of the embryo sac. The germ vesicle gradually expands 
in length, and grows into the depth of the embryo sac, becoming a 
cylindrical tube from the end of which a simple round cell separates, 
constituting the young embryo. 

The opinions of Brongniart, Endlicher, Unger, Gleichen, and Bem- 
hardi were then noticed ; and the curious experiments of the latter, 
relative to the hemp plant were detailed, from which he was led to 
conclude that perfect seeds could be produced without the influence of 
the pollen. 

Dr. Balfour remarked, in conclusion, that he was disposed to adopt 
the opinion that the formation of the embryo sac and of the primary 
utricle took place before the emission of the pollen; that the primary 
utricle was not the extremity of the pollen tube, nor a mere involution 
of the embryo sac; and that the act of impregnation consisted in the 
fovilla being brought into contact with the embryo sac, and by a cer- 
tain unknown influence determining the formation of the embryo-cell. 

XIIL — On an Improved Method of Preparing Oxygen Gas. 
By John Joseph Griffik. 

Equal parts by weight of Chlorate of Potash and Black Oxide 
of Copper, well dried and 
finely pounded, are inti- 
mately mingled. This mix- 
ture is weU adapted for the 
extemporaneous preparation 
of oxygen gas. When exposed 
to a gende heat, it becomes 
red-hot, and disengages a 
rapid current of pure oxygen 

gas. The best vessel to use for the experiment is a hard Ger- 
man glass tube, about an inch wide, and six inches long, con- 
nected by a long and sound cork with a gas-leading tube of 
not less than half-an-inch bore : a smaller tube will not carry 
off the gas with sufficient rapidity. 

The tube may be half filled with the mixture, and must be placed 
nearly in a horizontal position, over a small spirit-lamp. The incan- 
descence appears very soon after the flame is applied to the tube. It 
rapidly extends through the whole mixture, and the operation is then 
at once ended; the discharge of gas ceases suddenly. What remains 
in the tube is a dry coarse black powder, resembling gunpowder, which 
does not adhere to the glass, but can be readily shaken out It consists 
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of black oxide of copper and chloride of potassium. The latter can 
be removed bj washing, and the former recoyered for a repetition of 
the process, for which it serves anj number of times; so that the use of 
the oxide of copper does not increase the cost of the oxygen gas. 

According to the experiments of Berzelius, 1 grain of chlorate 
of potash gives '3915 grain of oxygen. Estimating the weight 
of 1 cubic inch of oxygen gas at *34 grain, this product is equal 
to 1*151 cubic inches. I find that 2 grains of the black mixture 
above described, containing 1 grain of chlorate of potash, give just 
this quantity of oxygen gas. Hence it appears, that, in this process, 
the chlorate of potash is completely decomposed, and its oxygen en- 
tirely discharged in the state of gas; while, notwithstanding the incan- 
descence that occurs, the black oxide of copper remains unchanged in 
composition and properties. 

CostofOxygen Gas Prepared by this Process, — li grain (1*75 grain) of 
the black mixture produces 1 cubic inch of oxygen gas. This quantity 
of the mixture contains -876 grain, or the SOOOth part of 1 lb. avoir- 
dupois, of chlorate of potash, the market price of which is at present 
4s. per lb. Hence the cost of the gas is as follows : — 

8000 cubic inches for 4s. 
1000 — for 6d. 

1 imperial gallon for If d. 

1 cubic foot for lOid. 

Advantages of this Process^ — It is easy to obtain materials of such 
a quality as always to ensure the prompt production of pure gas. 
Excepting a trace of chlorine and a little sublimed salt, both of 
which are absorbed by the water of the pneumatic trough, the oxygen 
gas produced by this process is free from all impurities, especially from 
carbonic acid ; one economical advantage of which is, that it can be 
used for many class experiments, largely diluted with conunon air. 
No apparatus is required except' a small glass tube, which is not 
injured by the operation. There is no expense incurred for fuel, no 
dirt produced, and no danger to be apprehended. 

The process is not only of easy and rapid execution, but is one that 
can be always depended upon, so as to save loss of time and materials. 
When any quantity of oxygen gas is required, it is only necessary to 
guage the vessels that are to be filled, and to weigh off 1*75 grain of 
the black mixture for every cubic inch of gas required. The cause 
of this certainty in the result is the remarkable incaxidescence which 
takes place when the mixture is heated. This ensures the prompt and 
total deconiposition of every particle of the chlorate of potash submitted 
to experiment, i 

It is convenient to mark upon the bottle in which the black mixture 
is kept, the weight of it necessary to be taken for the purpose of 611ing 



Digitized by 



Google 



46 lAsu QtBSFimsi^^ App<mutu8 for ik^ 

with oxygen gas the principle gas-holders and receivers which may 
happen to be in common use. The quantity of mixture in grains 
required for each vessel is found by multiplying the capacity of the 
vessel, expressed in cubic inches, by 1'76. Thus, if 100 cubic inches 
of gas are required, the quantity of black mixture to be taken is 
100 X 1-76 (or 100 + 60 + 25) = 175 grains. For a cubic foot of 
gas, the quantity of mixture required is 1728 X 1'76 (or 1728 + 864 
4- 432) = 3024 grains. In other terms, if a; is the capacity of a gas- 
holder, expressed in cubic inches, then the arithmetical equivalents of 
x + \x'\'\x show the number of grains of the black mixture neces- 
sary to be taken to fill the gas-holder with oxygen. 

When a large quantity of gas is required, it is best to divide the 
mixture into several tubes, so as not to heat more than 500 grains 
of it at once; otherwise the disengagement of gas is inconveniently 
rapid. 



XIV. — Description of an Apparatus for Exhibiting the Formation of 
Water by the Combustion of Hydrogen Gas in Atmospheric Air. 
By John Joseph Gbiffik. 

Convenient methods of demonstrating well-known facts are often of 
importance to teachers of chemistry. This principle has induced me 
to present the following little apparatus, which may sometimes be found 
useful on the lecture-table. The figure represents a combination of 




glass tubes, of which the tube, o, «, ^, is about 10 inches long and 
i inch wide, and the tube, c, o, about half-an-inch in the bore. 

A current of hydrogen gas, dried by chloride of calcium in the 
tube, a, issues from the blow-pipe jet, 5, and is inflamed. The flame 
should be about I inch long. The tube, c, must be fixed vertically 
over the flame. The tube, o, ^, g, must be quite dry. The tube, f 
must contain cold water. The diameter of this tube is a little less 
than that of the tube in which it is placed. It is fixed in its position 
by two small cork wedges, at/ g, which are cemented to the tube,/ 

The heat of the flame causes the atmospheric air to rush into the 
vertical tube, c. The oxygen of the air combines with the burning 
hydrogen, and forms water, which passes, in the state of steam, mixed 
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with nitrogen and superabandant air, into the bent tube, o, g. The 
steam there comes into contact with the tube/ containing cold water, 
and is condensed, while the excess of bat and the nitrogen escape into 
the atmosphere by the spaces Bif^g* In half-an-hour a considerable 
quantity of water is collected at the knee, e. 

This apparatus is a modification of that contrived by MM. Danger 
and Flandbi, for the detection of arsenic. When arseniuretted hydrogen 
gas is burnt with this apparatus, solid arsenious acid is deposited in the 
tube, c, o, and a solution of arsenious acid collected at the knee^ e, in 
the bent tube. 

The method of separating vapours from incondensible gases, by 
means of the cold water tube, / can often be advantageously employed 
by the practical chemist; as, for example, when digesting substances 
m a flask with aqua regia, alcohol, and other volatile solvents. 



22d March, 1842,— 7%« Pbbsidbnt in the Chair. 

John Campbell, Esq. admitted a member. 

The report of the publishing committee was taken into considera- 
tion, their recommendations adopted, and a conunittee appointed to 
carry them into effect. 

The following communications were made: — 

XV. — Notice ofDivi'divi, By John Stenhouse, Ph.D. 

Tffls substance, by some called Divi-divi, by others Libi-divi, has 
of late years been imported into this country from Carthagena in con- 
siderable quantities. It is the pod of a leguminous shrub, which grows 
to the height of between twenty and thirty feet Professor Balfoiy 
informs me that its botanical name is Caesalpinia Cariaria. It is a 
native of South America, and is noticed by Dr. M'Fadyen in his Flora 
of Jamaica, as occurring in that island. The pods of this shrub, which 
form the Divi-divi of commerce, are of a dark brown colour, nearly three 
inches long, and about haJf-an-inch broad. They are very much 
curled up as if they had been strongly dried; and contain a few 
small flatish seeds. The taste of Divi-divi is highly astringent and 
bitter. The astringent matter of the Divi-divi is contained only in the 
outer rind of the pod; the inner skin enclosing the seeds is white and 
nearly tasteless. The pods are often perforated with small holes, 
evidently the work of some insect The aqueous solution of Divi-divi 
gives a copious precipitate with gelatine, and strikes a deep blue with 
per salts of iron. It contains a good deal of tannin, and also some 
gallic acid, accompanied by a great deal of mucilage. Crystals of gallic 
acid may easily be obtained from Divi-divi by precipitating the tannin 
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it contains with solution of gelatine, evaporating to the consistence of 
an extract, and then treating it with alcohoL After allowing it to 
subside, the alcoholic solution is to be drawn of^ the greater portion 
of the spirit recoyered by distillation, and the residue is to be evapor- 
ated to dryness on the water bath. It is then to be introduced into a 
stoppered bottle, and repeatedly agitated with ether; almost the whole 
of the ether is to be distilled off, and the residue left to spontaneous 
evaporation. Abundance of reddish coloured crystals soon appear. 
They are to be purified by being repeatedly crystallized out of alcohol 
and water, and by digestion with animal charcoal Lastly, by uniting 
them to oxide of lead, and decomposing the insoluble precipitate with 
sulphuretted hydrogen, they are rendered beautifully white. The 
crystals then exhibit the silky lustre of gallic acid, with which acid 
their re-actions with salts of iron and other re-agents completely corres- 
pond. When distilled, they yield abundance of pyrogallic acid. 
When dried at 212°F. and subjected to analysis, 

I. 0.3034 gramme acid gave 0.560 carbonic acid and 0.1018 water. 

II. 0.3052 gave 0.5505 carbonic acid and 0.1012 water. 

I. II. Calculated per cent. 

C 50.12 49.87 7 C = 49.89 

H 3.72 3.71 3 H = 3.49 

O 46.16 46.42 5 = 46.62 

100.00 100.00 100.00 

These results approach very closely the calculated numbers of hydra- 
ted gallic acid given above. 

In order to determine the atomic weight of the acid, I formed the 
basic gallate of lead by adding a solution of the acid obtained from 
the Divi-divi to an excess of boiling acetate of lead. It precipitated 
as a yellow, slightly crystalline powder, and was also dried at 212°F. 

I. 0.706 of this salt gave 0.3325 lead, and 0.1802 oxide = 76.25 per 
cent oxide of lead. 

IL 0.887 salt gave 0.315 lead, and 0.340 oxide of lead = 76.58 per 
cent, oxide lead. 

Now the bibasic gallate of lead C H 0* + 2Pb contains 76.69 per 
cent, oxide of lead; there can therefore be no doubt that it was the 
salt analysed, and that gallic acid therefore occurs to a considerable 
extent ready formed in Divi-divi. 

As the tannin of nut galls yields pyrogallic acid when distilled, I 
was induced to try if the tannin of Divi-divi had the same property. 
I therefore precipitated^a quantity of its tannin by slowly adding sul- 
phuric acid to a saturated solution of Divi-divi. A very scanty dark 
brown precipitate fell, it was collected on a cloth filter, strongly com- 
pressed and washed with a little cold water to free it as much as 
possible from adhering sulphuric acid. When dried and subjected to 
distillation, it did not yield any trace of pyrogallic acid. It gave off 
scarcely any empyreumatic products, and left a very bulky charcoal 
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The tazmin of Divi-diyi appears therefore essentiallj different from 
that of nut galls. 

Mr. Haryej informs me, that, a few years ago, some calico printers 
endeayonred to employ Diyi-diyi as a substitute for galls, but the large 
quantity of mucilage it contained rendered it unfit for this purpose. 
It is at present employed pretty extensively in the tanning of leather, 
as the presence of mucilage is not injurious to that process. The 
price for which Diyi-divi sells is about £20 per toa 

XVL — On Artificial Ultramarine. By John Stenhousb, Ph.D. 

Till within the last twelve or fifteen years the only source of this 
beautiful pigment was the rare mineral, lapis lazuli. The price of the 
finest Ultramarine was then so high as five guineas the ounce. Since 
the mode of making it artificially has been discovered, however, its 
price has fallen to a few shillings the ounce. Artificial Ultramarine 
is now manufactured to a very considerable extent on the continent, 
but as far as I can learn, none has as yet been made in Great Britain. 
The chief French manufactories of Ultramarine are situated in Paris; 
and the two largest ones in Germany are those of Meissen in Saxony, 
and of Nuremberg in Franconia. Three kinds of Ultramarine occur 
in commerce, the blue, the green, and the yeUow. The two first only 
are true Ultramarines, that is, sulphur compounds ; the yellow is merely 
chromate of baryta. 

Both native and artificial Ultramarine have been examined very 
carefully by several eminent chemists, who, however, have been unable 
to throw much light upon their true nature. Chemists have undoubt- 
edly ascertained that Ultramarine always consists of siUca> alumina^ 
soda, sulphur, and a little oxide of iron, but no two specimens, either 
of the native or artificial Ultramarine, contain these ingredients in at 
all similar proportions. In fact the discrepances between the analyses 
are so great as to render it impossible to deduce from them any for- 
mula for the constitution of Ultramarine; if indeed it does possess any 
definite composition. The following are a few specimens of these 
analyses, and others equally discordant might easily be added. 



X<9>iff LaxuU. By Cluixht ahd Dbsormbs. 


Lapit LaxuU, Bj Vabbsntbap. 


Soda, .... 


. 23.2 . 


. . 9.09 


AluTn»"f^j • • • 


. . 24.8 . 


. . 31.67 


SUica, .... 


. . 36.8 . 


. 45.50 


Sulphur, 


. . 3.1 . 


0.95 


Carbonate of lime, 


. 3.1 . 


3.52 Lime. 

0.86 Iron. 

0.42 Chlorine. 

5.89 Sulphuric Acid. 

0.12 Water. 
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Paritian Artificial UUramarine, 


MeiitenArtificial UUramarine. 


By C. Q. Gmeun. 




By Varbbntbap. 


Soda and Potash, 


12.863 . 


. . 21.47 


Lime, .... 


1.646 . 


. 1.75 Potash. 


Alumina, .... 


. 22.000 . 


. . 0.02 


Silica, .... 


. 47.306 . 


. . 23.30 


Sulphurio Acid, 


4.679 . 


. . 45.00 


Resin, Sulphur, and Lobs, 


12.218 . , 


. 3.83 
0.00 
1.063 Iron. 



The last chemist who has examined Ultramarine is Dr. Eisner, who 
has published a very elaborate paper upon it in the 23d number of 
Erdmann's Journal for 1841. The first part of Dr. Eisner's paper is 
historical, and contains an account of the accidental discovery of arti- 
ficial Ultramarine by Tassart and Kuhlman in 1814 and of the labours 
of subsequent chemists. He then gives a detailed account of his own 
experiments, which have been very numerous, and from these he de- 
duces the following conclusions: — 1st, That the presence of about one 
per cent of iron is indispensable to the production of Ultramarine; he 
supposes the iron to be in the state of sulphuret. 2d, That the green 
Ultramarine is first formed, and that as the heat is increased it passes 
by degrees into the blue. The cause of this change is, he affirms, that 
part of the sodium absorbs oxygen from the atmosphere, as the opera- 
tion is conducted in only partially closed vessels, and combines with 
the silica, while the rest of the sodium passes into a higher degree of 
sulphurization. Green Ultramarine therefore, contains simple sul- 
phurets and blue, polysulphurets. 

Dr. Eisner's paper does not, however, furnish any details by which 
Ultramarine could be manufactured successfully on the great scale. 
Thus, for example, in regard to the necessary degree of heat, perhaps 
the most important circumstance in the process, he gives no directions 
whatever. We know, however, from other sources, that it should be a 
low red heat, as at much higher temperatures both native and artificial 
Ultramine soon become colourless. Dr. Eisner, indeed, does not affirm 
that he was able to procure Ultramarine in quantity of a uniformly good 
colour. In fact the process of Robiquet, published nearly ten years 
ago, is the best which scientific chemists possess, though undoubtedly, 
the manufacturers have greatly improved upon it. Robiquet's process 
consists in heating to low redness a mixture of one part porcelain clay, 
one and a half sulphur, and one and a half parts anhydrous carbonate 
of soda, either in an earthenware retort or covered crucible, so long as 
vapours are given offi When opened the crucible usually contains a 
spongy mass of a deep Uue colour, containing more or less Ultramarine 
mixed with the excess of sulphur employed, and some unaltered clay 
and soda. The soluble matter is removed by washing, and the ultra- 
marine separated from the other impurities by levigation. It is to be 
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regretted, however, that the results of Robiquet's process are bj no 
means uniform; one time it yields a good deal of Ultaramarine of 
excellent qualitj, and perhaps, at the ver j next repetition of the process 
in circumstances apparently similar, very little Ultramarine is obtained, 
and that of an inferior quality. 

The fabrication of Ultramarine is a subject which well deserves the 
attention of English chemical manufacturers, as it could be carried on 
with peculiar advantage in this country. The chief expense of the 
process is the fuel required, which can be purchased in Great Britain 
for less than half the money it would cost either in France or Ger- 
many. 

Mr. More read a Notice on Galvanometers, as Measurers of Electric 
Currents. 



6th April, 1842, — The President in the Chair. 

Dr. Hutoheson was admitted a Member. 

On the motion of Mr. Liddell, it was resolved, that the printed Pro- 
ceedings of the Society should, this session, be presented gratuitously 
to the members, and that in subsequent years the library subscrip- 
tion should be increased from 12s. 6d. to 15s. in order to meet the ex- 
pense of publication. It was farther agreed, that the original and 
non-resident members should contribute 5s. each, per annum; and, in 
consideration of these increased contributions^ each member should 
be entitled to a copy of the transactions when published. 

The following communication was read: — 

XVIL — Comparative Experiments made with different Manures. 
By John WasoN, Esq. 

A PIECE of three years' old pasture, of uniform quality, extending 
to two hundred falls, old Scotch measure, was divided into ten lots, of 
twenty falls each. These were treated as follows, and produced, res- 
pectively, the quantity of well-made hay placed opposite each of the 
lots in the table. 





Prodaoe 

of Lot in 

Ibfl. 


Rate of Pro- 
daoe per 
Acre, in Ibe. 


Increa«eof 
Produce 
per Acre. 


Lot 1. — Left untouched, 


420 
602 
651 
665 
693 
742 
784 
819 
874 

945 


3360 
4816 
5208 
5320 
5544 
5936 
6272 
6552 
6776 

7560 


1456 

1848 
1960 
2184 
2576 
2912 
3192 
3416 

4200 


- 2.— Added 2A barrels Irish Quick Lime, 


- 3. — Added 20 cwt. Lime from Gras Works, 


- 4.--Added 4} cwt. Wood Charcoal Powder,. 

^ 6.— -Added 2 bushels Bone Dust, 


.. 6. — Added 18 lbs. Nitrate of Potash, 


-. 7.— Added 20 lbs. Nitrate of Soda, 


- 8.— Added 24 bolls Soot,. 


- 9. — Added 28 lbs. Sulphate of Ammonia, 


- 10.— Added 100 gallons Ammoniacal Liquor, from ) 
Gas Works, at S** of Twaddel's Hydrom., / 
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The value of each of the applications was precisely the same, yiz., 
five shillings for each lot; or at the rate of £2 per acre. All the 
articles were applied at the same time — on the 15th April, 1841, and 
the grass cut and made into haj on the following monlli of July. 



20ih April, 1843,— The Presidbnt in the Chair. 

Dr. Stenhouse exhibited specimens of the Wood Coal of Germany, 
— Divi-divi, &c. 

The following communications were read: — 

XVIII. — On the Nature and Cure of Blindness produced by Oil of 
Vitriol By Robert D. Thomson, M.D. 

At the meeting of the British Association which met at Glasgow in 
1840, the author proposed an operation, by which he considered that 
blindness, or opacity of the cornea^ produced by the action of sulphuric 
acid, might be remedied. This view was grounded on the following 
considerations: — The basis of animal matter, according to the most 
recent researches of chemists, appears to be a substance termed pro- 
tein, consisting of C40 H31 N5 On, which can be readily prepared from 
albumen, fibrin, &c., by solution in caustic alkali, and precipitation 
by acetic acid. This substance appears to be a base, and combines 
with acids. When sulphuric acid is brought in contact with it, a fine 
white substance is formed, which may be obtained in the state of a 
white powder by careful washing and drying. It may be conveniently 
produced by triturating the crystalline lens of the eye in a mortar 
along with sulphuric acid. This acid is termed sulpho-proteic, and its 
formula is Pr + SO,. 

The conjunctiva, the membrane which covers the cornea^ or tran- 
sparent part of the eye, contains as its basis protein. If we, therefore, 
bring sulphuric acid in contact with this membrane, sulpho-proteic 
acid is formed, and opacity of the transparent cornea takes place. 
This is the result when by accident, or intention, sulphuric acid falls 
or is thrown upon the person. It was a case where this corrosive 
liquid was thrown criminally at the head of a man that attracted the 
author's attention to the subject He found, by making a series of 
experiments upon the eyes of dead animak, that when sulphuric acid 
is applied to the cornea, a layer of sulpho-proteic acid is produced, 
which may be removed by means of a sharp-edged knife; and that, 
even after dissecting off the first layer, a second application of the 
acid will produce a new layer of sulpho-proteic, and which may be ex- 
cised or torn off in a similar manner; and in this way that the whole 
of the cornea may be successively divided into a series of layers cor- 
responding in some degree with the natural structure of that mem- 
brane. This method presents, in short, an excellent mode of demon- 
strating anatomically the layers of the cornea. Having found that 
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the q)acitj was completely remoTed, by the excision of the layer of 
snipho-proteic acid, on the dead animal, it was conceiyed that the idea 
of performing the operation upon a living animal was justifiable. Ac- 
cordingly, a dog was selected as the subject of experiment It was 
properly secured on a table, and a muzzle was applied, so as to pre- 
Tent it from using its teeth. It was considered also that it should be 
kept as steady as possible, in order to give a bit chance to the experi- 
ment The end of a glass rod dipped in oil of vitriol was rubbed over 
the transparent part of the eye. White opacity was produced in 
a few seconds. The action was allowed to continue for two minutes, 
the eyelids being carefully kept aside. In order to prevent the acid 
from extending to the mucous membrane of the eye-lids, a piece of 
lint dipped in a solution of carbonate of soda was then applied to the 
eye, and the animal lefb at rest for five minutes. On removing the 
Ikt, the cornea presented a white appearance, and was obviously quite 
opaque. Having secured the eyelids, the conjunctiva was removed by 
means of a pair of scissors, assisted by a scalpel and forceps, and the 
denuded cornea was then scraped by means of the scalpel, until it 
appeared to be deprived of its white opacity. A slight degree of dull- 
ness remained, which appears to have proceeded from the exudation 
on the surface of the cornea, for in a day or two the perfect transpar- 
ency of that membrane was restored, and the animal lived for many 
weeks with complete vision of the eye. Dr. Krauss of London, who 
assisted the author in the experiment, and to whom the dog belonged, 
satisfied himself that the eye which had been operated on, retained as 
perfect vision as that of the other eye, until the death of the animal 
some weeks afterwards from an accidental cause. 

The author has been induced to give publicity to this successful 
experiment, because he considers that he has seen eyes which might 
have thus been restored to vision, if the operation had been performed 
immediately after the receipt of the injury. The animal did not 
appear to suffer pain, except when any fluid came in contact with the 
eye-lids. 

XIX« — On the Statical Relations of the Gases. 
By John Joseph Gbiffin. 

The following Table is in part translated from a Table contained 
in the fourth edition of Boss's Handbuch der Analytichen Chemie. 
Berlin, 1838. It is however modified in several particulars. The 
third, fourth, and fifth columns are new. 

The plan of the Table is as follows: — 

The first column contains the names of the gases, both elementary 
and compound, including, for facility of reference, the vaporisable 
elements, and also the non-volatile elements, Boron, Carbon, &c., with 
their assumed specific gravity, atomic measure, &c. 

The second colunm exhibits the composition of the different gases 
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in atoms, expressed in symbols. The value of the symbols is in all 
cases the same as is given by Berzelius. 

The third colmnn contains the atomic weights of the elements and 
compounds named in the two preceding columns. The atomic 
weights of the compounds are^ of course, the sum of the atomic 
weights of their elements. The numbers used are those of Berzelius. 

The fourth column shows the Atomic Measure of the gases. The 
mode of expression made use of here is new. It consists in employ- 
ing a vulgar fraction, the denominator of which represents the sum of 
the atomic measures of the constituents of a gas, while the numerator 
shows the number of resulting volumes.—- This method of expressing 
Atomic Measures seems to me to be much more exact and convenient 
than the method followed by many writers, of using small square dia- 
grams for that purpose.—- The atomic measure of a gas represents its 
combining proportion. It contains the number of volumes, the weight 
of which make up its atomic weighty (of course^ in reference to some 
fixed standard). The atomic measure of a compound gas is not the 
volume occttpied by its constituents, but the volume produced after 
combination. 

The fifth column shows the specific gravity of the different gases, 
in reference to the specific gravity of oxygen gas taken as a standard; 
or it denotes the weight in grains of as much in bulk of each gas as 
would fill a vessel capable of holding 90.695 grains of atmospheric air, 
or 100.000 grains of oxygen gas. 

The sixth column shows the specific gravity of many of these gases, 
in reference to another standard, namely, atmospheric air, taken equal 
to 1.0000. Such gases only are enumerated in this column as have 
actually been weighed, and the numbers quoted represent the result of 
the weighings. The blanks show what gases have never been weighed. 

An examination of these two methods of indicating the specific 
gravities of gases, and a comparison of the numbers with those that 
indicate the atomic weights and atomic measures of the gases, show 
that great advantages would result from a more general adoption, by 
chemists, of the series of numbers contained in the fifth column. In 
the early days of chemistry, when only a few gases were known, it 
was natural to compare their densities with that of atmospheric air; 
but at present it would be much more convenient to take the density 
of oxygen gas as our standard, more especially when the density of 
this very gas forms, as it does in this Table, the basis of the system of 
atomic weights. 

The particulars contained in columns 3, 4, and 5, are brought into 
calculations with the help of the following proportions: — If, of the 
atomic weighty the atomic measure, and the specific gravity of a gas, 
we know two terms, it is easy to find the third: — 

Let a. m. = the atomic measure; a. w, = the atomic weight; and 
sp. gr. = the specific gravity, Then, 
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To find the Specific Gravity of a gas, '- = sp. gr. 

To find the Atomic Weight of a gas, a, to. :=^ a. m. y^ sp, gr. 

/» •/• 

To find the Atomic Measure of a gas, ^ ^=a*m. 

sp.gr. 

The seventh column of the TaUe shows the composition in volumes, 
of a single volume of every different gas. In respect to the elements, 
it shows also what relation a single volume of each bears to a single 
atom. Thus, one volume of Oxygen is seen to be equal to one atom; 
one volume of Arsenic to be equal to two atoms; one volume of Mer- 
cury to be equal to half an atom; and one volume of Sulphur to be 
equal to three atoms. In respect to the compound gases, it shows the 
proportions, both of their proximate and ultimate components. Thus, 
one volume of Hydrocyanic acid is seen to contain, as proximate con- 
stituents, half a volume of Cyanogen, and half a volume of Hydrogen, 
while, as ultimate constituents, it contains half a volume of Nitrogen, 
half a volume of Carbon, and half a volume of Hydrogen. It must 
be borne in mind, in examining the details of this column, that the 
symbols invariablysignify volumes^ and not atoms^ and that the frac- 
tions are fr'actions of volumes and not of atoms. 



Formula for DBTERiONiNa the WEIGHT of a given MEASURE 

OF ANY Gas. 

1. In reference to English Cubic Inches. 

Thermometer 60*^ F. Barometer 30 inches. 

Multiply the specific gravity of the gas, as stated in column fifth of 
the Table, by its measure, expressed in cubic inches, and the product 
by 0.003418. The result is the weight of the gas expressed in imperial 
grains: 
Let a? be the number of cubic inches of gas, then, 

Absolute weight in grains\ „^^ v> «. v> nnQyiio 
of X cubic Lhes of gas. ) = 'P'S^- X ^ X •<^03418. 
Examples: — 1. The weight of 100 cubic inches of oxygen gas is 
100.000 X 100 X .003418 = 34.18 grains. 

2. The weight of 60 cubic inches of atmospheric air is 90.695 X 
60 X .003418 = 16.4998 grains. 

2. In reference to Cubic Centimeters, 

Thermometer 0^ Centigrade. Barometer 0.76 meter. 

Multiply the specific gravity of the gas, as given in column fifth of 
the Table by its measure, expressed in cubic centimeters, and the 
product by 0.0000143236. The result is the weight of the gas 
expressed in grammes. 

Absolute weight in grammes of j .0000143236. 

X cubic centmieters of gas. / f 8 ^ -^ 
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Examples t^-^h The weight of 1000 cubic centimeters (= 1 Litre) of 
oxygen gas is 100.000 X 1000 x .0000143236 = 1.43236 grammes. 

2. The weight of 500 cubic centimeters of nitrogen gas is 88.518 
X 500 X .0000143236 = .63395 gramme. 

3. Proposed New Unit for Gas Measures, 

This unit is the bulh of a grain of oxygen gas, taken when Fahren- 
heit's thermometer is at 60S and the barometer at 30 inches. On 
the assumption that a cubic inch of oxygen gas weighs .3418 grain, the 
bulk of a grain of oxygen gas would be equal to 2.9257 — ^nearly 3 — 
cubic inches. 

A gas jar containing 10 of these units, = 10 grains of oxygen gas, 
would contain 29.257 — ^nearly 30 — cubic inches. 

A large receiver might contain 100 such units, = 100 grains oxygen 
gas, or 292.67 — ^nearly 300— cubic inches; being a little more than an 
imperial gallon, which contains 277.274 cubic inches. 

All these measures should be divided into lOths and lOOths. 

If the decimal weights and measures were preferred, then we might 
take for the unit of measurement^ the btdh of one decigramme of oxygen 
gas (= 100 milligrammes = 1.6438 grains); for the second measure, 
the bulk of a gramme of oxygen gas (= 16.438 grains = 100 centi- 
grammes); and for the third measure, the bulk of a decagramme of 
oxygen gas (=l 164.38 grains = 100 decigrammes). In this case, 
the temperature at which the gas is measured should be 0^ Cent, and 
the barometer pressure 0.76 meter. 

These measures would be about | larger than the proposed English 
grain measures, the relation of the milligramme to the 100th of a 
grain being that of .15438 to 1.0000. 

All the gramme measures should, like the grain measures, be divided 
into lOths and lOOths. 

Advantages peculiar to this Standard 

The great advantage presented by this method of graduating Gas 
Measures, is, that it shows, distinctly and readily, the absolute weight 
(either in grains or grammes according to the standard adopted) of 
any quantity of any gas submitted to trial As all the vessels are 
graduated to 100 degrees, and as the atomic weight and the specific 
gravity of oxygen gas are both fixed at 100.000, it follows that, in 
order to estimate the absolute weight of a measured quantity of a gas, 
all we have to do is to multiply the degree which marks the measure 
by the number which indicates the specific gravity. There is, con- 
sequently, only a single multiplication to perform, whereas, in all 
the cases cited above, there are two multiplications required, neither 
of which can be avoided. The only precaution necessary to be taken 
ui making the calculations, is to place the decimal point in the proper 
place. It is scarcely necessary to add, that the multiplications can 
be facilitated by the help of logarithms. 
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Name op Gas. 



J 1 



Air, 

Alcohol, . . . 

Ether, Hydrate,^ 

Anunonia^ 

— 2 atoms, . . 
Antinumy, . . 

— douMe atom, , 

— Terchloride, . 
Arsemc, . . . 

— doMe atom,. 

— Terchloride,. 

— Teriodide, . 
Arsenious Acid, . 
Boron, .... 

— Chloride, 

— Fluoride, 
Bromine, . . 
Carbon, . . . 

— Oxide, . . 

— Sulphuret, . 

— — 3 atoms y 
Carbonic Acid, . 
Chlorine, . . . 
Chromium, . . 

— Oxychloride, 

ChlorochromicAcidf 

Cyanogen, 
Ether, . , 

Etherine, Hydrate, 

Ethyl, Oxide, 

Etherine,01efiant gas. 
Fluorine, 



— Antimoniuret^ 

— Arseniuretted, 

— Carburetted,! 

Marsh Gas,/ 
^ Carburet, . 

— Phosphuretted, 

— Sulphuretted, 
^~" — 3 atoms, 
flydrobromic Acid, 
Hydrochloric Acid, 
Hydrocyanic Acid, 
Hydrofluoric Acid, 
flydriodio Acid, . 
lo^e, . . . 
Mercury, 

^ \ atom, , . 
~- Protobromide, 
.^2" ^®'l'>romide, 



Comj^tion 

in 

Atoms. 



C2H«+0 
C*HioO I 
+ H20 / 
NH» . 
N2H« 
Sb . 
Sb« . 
Sb^Cl* 
Afl . 
As* . 
As2Cl« 
Assp 
As»0» 
B . . 
BC1« . 
BF« . 
Br. . 
C . . 
CO . 

cs» . 

002 . 
01. . 
Or. . 
CrO^Cl* 
COrCl«+ 7 
I 2CrO» 4 
0»N« 
C*Hi«>0 1 
C40H2+ 
l H20 
CC*Hio 
i +0 
CH« . 
F . . 
H . . 
H«Sba 
H«As2 

H*C . 

H*0« 

H«P2 

H2S . 

H«S» 

H^Br* 

H-20ia 

H2+N»C3 

H2F» 

H2ia. 

I . . 

Hg . 

Hgi . 

Hg2Br2 

HgBr2 



Atomic • Specific 

Weight. .§ I Gravity. 

Oxjgen 5 J OzYffenGas 

=100.000. r^ =100.000. 



290.316 

580.630 

107.238 

214.476 

806.452 

1612.904 

2940.854 

470.042 

940.084 

2268.034 

5678.584 

1240.084 

136.204 

1464.154 

837.604 

489.153 

76.438 

176.438 

478.768 

11436.304 

276.438 

221.325 

351.815 

994.465 

2983.395 

329.912 



468.150 



88.918 
116.900 

6.23981 
1650.343 
977.523 

101.397 

177.835 
429.725 
213.645 
640.934 
990.786 
455.130 
342.392 
246.280 

1591.980 
789.750 

1265.822 
632.911 

3509.950 

'2244.128 



i 

i 

i 
1 

1 

i 
1 

1 

1 
I 

rl» 
{ 



1 
1 
1 

f 
f 

I 

i 
f 

f 

i 
i 

I 

i 
1 

2 
1 

i 



90.695 
1 145.1575 

[ 53.619 

1612.904 
735.2135 

940.084 

567.0085 

1419.646 

1240.084 

136.204 

366.0385 

209.401 

489.153 

76.438 

88.219 

[239.384 

138.219 
221.325 
351.815 

1 497.2325 

164.956 

234.075 



88.918 

116.900 

6.2398 

412.586 

244.381 

50.6985 

177.835 
107.4312 

106.8223 

247.6965 
113.7825 
85.598 
61.570 
397.995 
789.750 



632.911 
877.487510. 
1122.064 



OnasftTSD 
SDedfic 
Gfravity, 

Air^LO. 



1.0000 
1.6133 

0.5967 

7.8 

10.65 
6.3006 
16.1 
13.85 

3.942 

2.3124 

5.54 

0.9409 

2.6447 

1.524 
2.47 

5.9 
1.8064 

2.586 

0.9852 

0.0688 

2.695 

0.556 

1.8 
1.151 

1.1912 

1.2474 
0.9476 

4.44 
8.716 



7.03 

11 

12.16 



Composition 
in Yolumes, of 

One Yolumb 

of the 
Compound Gas. 



S CHUO 

• 1+ JHOJ 

JN+fH 



Sb 
JSb+JCl 

Ab 

}As+}01 

iAs+fl 

A8+30 

B 

IB+JCI 

iB+JF 

Br 



iO+iO 

§S+JC 

Or 

CrJ 001 

C+N 
02H«0J 

20H2+HOJ 

C2H«+0i 

OH* 

F 

H 

iSb+JH 
iAs+JH 

iC+2H 

2CH-4H 
iP+iH 

iS+H 

iBr+JH 
iOl+iH 

iON+iH 

iF+iH 

il+iH 

I 

Hg 

Hg+iBr 

Hg+Br 
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Atomio 


. 


Specific 


Obsbrtbd 


Composition 
in Yolomes, of 




Composition 


Weight. 




Gravity. 


Specific 


Name op Gas. 


in 


— 


— 


Gravity. 


One Volume 




Atoms. 


Oxvgen 
x= 100.000. 


Oxvgen (3ms 

= 100.000. 


_ 


of the 






Air=1.0. 


Compound Gas. 


Mr. Protochloride, 


Hg2CP . 


2974.294 


. . 


743.5736 


8.36 


Hg+JCl 


— Perchloride, 


HgCl» . 


1708.472 




864.236 


9.8 


Hg+Cl 


— Periodide, . 


HgP . . 


2846.322 




1422.661 


16.2 


Hg-hl 


— Sulphuret, . 

— — S atoms f 


HgS . . 

Hg»S« . 


1466.987 
4400.961 


i' 


|488.9967 


6.95 


fHg+JS 


Nitrogen, . . . 


N . . . 


88.518 


• 


88.618 


0.976 


N 


Nitrous Oxide, . 


N20 . . 


277.036 


i 


138.618 


1.6204 


N4-J0 


Nitric Oxide, 


NO . . 


188.618 


■ 


94.259 


1.0388 


iN+iO 


Oxygen, . . . 


. . . 


100.000 




100.000 


1.1026 





Phosgen Gas, 


CO+CP 


619.088 


1 


309.544 




CiOHCi 


Phosphorus, . . 


P . . . 


196.143 


■J 








— double atom. 


P». . . 


392.286 


1 


392.286 


4.68 


P 


— Protochloride, 


P2C1« . 


1720.236 


f 


430.059 


4.875 


}P+}C1 


— Perchloride, 


P2C110 . 


2606.636 


A 


434.256 


4.86 


iP+yci 


Selenium, . . • 


Se. . . 


494.683 


2 








— J atom, . . 


Se^ . . 
Se6». . 


247.2916 


1 


247.2915 




Se 


Selenious Acid, . 


694.683 


1 


347.2916 


4.03 


Se+O 


Silicon, .... 


Si . . . 


277.312 




277.312 




Si 


— Chloride, 


SiCl« . 


1605.262 




636.0873 


6.939 


}SiH-2Cl 


— Fluoride, 


SiF« . . 


978.712 




326.2373 


3.6 


JSi+2F 


Sulphur, . . . 


S . . . 


201.165 


. , 








— 3 atoms, . . 


s« . . . 


603.496 




603.496 


6.9 


S 


— Chloride, * . 

— — 3 atoms, 


SCI . . 

S^Cl* . 


422.490 
1267.470 


t 


1 422.490 


4.7 


JS+Cl 


Sulphurous Acid, 
— 3 atoms, . • 


soa . . 
s»o« . 


401.165 
1203.496 


■' 


\ 200.6825 


2.217 


JS+0 


Sulphuric Acid, dry, 
— S atoms, , . 


SOS . . 

s»o» . 


601.165 
1603.495 


t 


j 260.6825 


3.01 


iS+|0 


Tin, ..... 


Sn. . . 


735.296 


1 


736.296 




Sn 


— Chloride, . 


SnCl* . 


1620.696 


i 


810.298 


9.1997 


iSn+2Cl 


Titanium, . . . 


Ti. . . 


303.662 


1 


303.662 




Ti 


— Chloride, 


TiCl* . 


1188.962 


2 


694.481 


6.836 


iTi+2Cl 


Water, . . . 


H20 . . 


112.480 


* 


66.240 


0.6236 


H+JO 
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THE SOCIETT^S LIBRARY IN THE TEARS 1840, 41, 42. 



PERIODICAL PUBLICATIONS. 

Amudes des Mines, tomes 17 to 20, for 1840, 41. Contmued once in two months. 
Annales des Fonts et Chauss^es. 

1840y M6moires 2 torn. Ordonnances. 1 torn. 

1841, 2 torn. rtom. 

Ootttumed once m two montkt. 
Annales de Chimie et de Physique, tomes 73, 74, 75, for 1840. 
Annales de Chimie et de Physique, troisi^me s^rie, torn. 1—6, for 1841, 42. Omimu^ 

monthly, 
Annales des Sciences Natnrelles. Contmued monthly /irom Jantuuy, 1843. 
Annals of Natural History. Continued monthly from January, 1843. 
Berzelias's Jahres-Bericht, 19te Jahrgang, 1839. 

20te 1840. 

Berzeiios, Rapport Annuel sur les Progrds de la Chimie, 1* Ann^ 1841, 2> Ann6e, 1842. 

Continued annually. 
Bulletin de la Soci6t6 d' Encouragement pour 1' Industrie nationale, 1842, 
Bulletin de la Soci6t6 Industrielle de Mulhouse, tom. 15, 1841. Continued quarterly. 
Chemical Gazette, by Francis and Croft Continued onoe a fortnight from November, 1842. 
C^mist, edited by G. & J. Watt, vols. 1, 2, 3, for 1840, 41, 42. Continued monthly. 
Civil Engineer and Architects' Journal, 4to, vols. 3, 4, 5, for 1840, 41, 42. Continued 

monthly, 
Gomptes Rendus des Stances de 1' Academic des Sciences, tome 10—15, for 1840, 41, 42. 

Continued weekly. 
Erdmann und Marchand*& Journal fiir praktnche Chemie, Bande 19—27, for 1840-42. 

Continued /brtnighily. 
Jameson's Edinburgh Journal of Science, yols. 28—33, for 1840-42. Continued quarterly, 
liebig's Annalen der Chemie und Pharmacie, Bande 33-^44, for 1840, 41, 42. Continued 

monthly. 
L* Institut. Continued weekly from January^ 1843. 
London, Edinburgh, and Dublin Philosophical Magaiine and Journal of Science, vols. 

16—21, for 1840-42. Continued monildy. 
Mechanics' Magazine, London, vols. 32—37, for 1840, 41, 42. Continued monthly. 
Mining Review, or Record of Metallurgy, &o. 4to, 1840. 
North American Review, vols. 50, 51, for 1840. 
PoggendorfiTs Annalen der Physik und Chemie, Bande 49—57, tot 1840, 41, 42. Continued 

monthly, 
Polytechnisches Central Blatt, Jahrgang 8, for 1842. Continued once in fine days. 
Practical Mechanics' and Engineer's Magazine, vol. 1, for 1842. Continued monthly. 
Proceedings of the London Electrical Society, parts 1—6. Continued quarterly. 
Proceedings of the Philosophical Society of Glasgow, Ist publication, 1841—42. 
Reports of the British Association for the Advancement of Science. Continued annually. 



Vol. 1. York 1831, 
Oxford 1832. 

2. Cambridge 1833. 

3. Edinburgh 1834. 



VoL 4. Dublin 1835. 

5. Bristol 1836. 

6. Liverpool 1837. 



Vol. 7. Newcastle 1838. 

8. Birmmgham 1839. 

9. Glasgow 1840. 
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Repertory of Arte and Patent Inyentions, vols. 15—18, for 1840, 41, 42. Continued monthltf. 
Bevoe Scientifique et Indnstrielle, edit. QuesnevUle, tome 1—7, for 1840, 41, 42. ConHnned 

monthly. 
Silliman's American Journal of Science and Arte, toIs. 38^43, for 1840, 41, 42. Oofitinued 



Sturgeon's Annab of Electricity, vols. 5, 6, 7, 1841. 

Transactions of the Botanical Society, toI. ], part 2, (Presmted 2y Mr. W. Gh>urlie,) 1841. 
Transactions of the Society of Arte, session 1839, 40. Continued annually. 
Transactions of the Scottidi Society of Arte, 1842. Continued annually. 
Taylor's Scientific Memoirs, or Records of Foreign Science, parte 7—10, for 1840—42, 
Continued occasionaUy. 



MISCELLANEOUS BOOKS. 

Berthier, Traits des Essais par la voie sdche, 2 tome, 1834. 

Bird's (Dr. G.) Elemente of Natural Philosophy, 1839. 

Brando's (W. T.) Manual of Chemistry, 5th edition, 1841. 

Catalogue of British Plants, part 1, containing the Flowering Plante and Ferns, {Presented 

by Mr. W. CK)urUe,) 1841. 
Cuvier's Animal Kingdom arranged according to ite Organization, 8to, 1840. 
Daniel's Introduction to the Study of Chemical Philosophy, 1839. 
Dauheny's (Dr. C.) Agricultural Chemistry, 1841. 
Dove's Repertorium der Physik: — 

Band 1. Allgemeine Physik, Mathematisehe Physik, Galvanismus, Electromagne- 
tismus, Magneto-electricitak, Theremomagnetismus, 1837. 

Band 2. Electricitat, Magnetismus, Erdmagnetismus, Literatur der Optik, 1838. 

Band 3. Akustik, Theoretische Optik, und Meteorologie, 1839. 

Band 4. Meteorologie, Specifische Warme, Strahlende Warme, 1840. 

Band 6. Akustik, Electridtatslehre, 1841. 
Faraday's (M.) Experimental Researches in Electricity, 1839. 

Gregory's (Dr. W.) Letter on the State of the Schools bi Chemistry in the United King- 
dom, 1842. 
GMffin^ Catalogue of Chemical Apparatus, 1841. 
Johnston's (J. F. W.) Lectures on Agricultural Chemistry and Geology, parte 1, 2, 

1841, 42. 
Kane's (Dr. R.) Elemente of Chemistry, 1841. 

liebig's Organic Chemistry applied to Agriculture, translated by Dr. L. Play&ir, 1840. 
liebig's Organic Chemistry applied to Physiology and P&thology, translated by Dr. 

Gregory, 1842. 
Lyell^ Elemente of Geology, 2 vols. 1841. 
Lyell's Prindples of (Geology, 3 vols. 1840. 
Mantell's Wonders of G^logy, 2 vols. 1840. 
Miller's Old Red Sandstone, 1841. 
Russell (J. S.) on the Steam Engine, 1841. 

on the Nature, Ac, of Steam, and on Steam Navigation, 1841. 

Smee's (Alfired) Elemente of Electro-Metallurgy, 1841. 

Smith (Dr. Pye) on the Relation between the Holy Scriptures and Geology, 1839. 

Walker's (C. Y.) Electrotype Manipulation, 1841. 

Whewell's (Rev. W.) History of the Inductive Sciences, 3 vols. 1837. 

Philosophy of the Inductive Sciences, 2 vols. 1840. 
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2d November, 1842, — TTie Presidekt in the Chair. 

Dr. Balfour alluded to some experiments recently made, which 
showed the innocuous nature of liquid muriatic acid applied to the 
roots of plants. He exhibited specimens of cocoa nuts in various 
stages of vegetation, and a portion of pith used, when cut into thin 
slices, for making rice paper. 

The following paper was read: — 

XX. — Notice of some New Minerals. By Thomas Thomson, M.D., 
F.R.S., L. & B., M.R.LA., Regius Professor of Chemistry. 

One of the most common and important minerals is felspar, which 
constitutes the principal constituent in granite and gneiss, and, 
together with hornblende, forms the rocks so prevalent in this part of 
Scotland, — I mean greenstone and basalt. Felspar is a double salt, 
bemg composed of three atoms of tersilicate of alumina, and one atom 
of tersilicate of potash. Sometimes the potash is replaced bj soda. 
The mineral, in that case, is distinguished bj the name of albite, and 
differs in the shape of its crystals. 

Three of the minerals which I mean to notice at present, are con- 
nected with felspar, though they differ from it in their composition. 

1. Erythrite. — The first species which I shall mention, is erythrite. 
It occurs rather abundantly in the Rilpatrick hills, and also in the 
amygdaloid on the south side of the Clyde, near Bishoptown. I do 
not know who first noticed it, but it was brought to me some years 
ago, as a new mineral, by Mr. Glachers, a mineral dealer in Old Ril- 
patrick. I call it erythrite on account of the flesh-red colour which 
distinguishes all the specimens which I have seen. 
No. 4 
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Its specific gravitj is about 2*541, which agrees with that of com- 
mon felspar ; and its hardness is about the same as that of felspar. 
The texture is compact, or at least not sensibly foliated, and I have 
never seen a specimen of it in crystals. It is composed of 



Silica, 


67-90 


Alumina, . 


. . 18-00 


Peroxide of iron. 


2-70 


Lime, 


1-00 


Magnesia, 


3-25 


Potash, . 


7-50 


Water, 


100 



101-35 



7 (A1S») + Mg. S»+ KS'. 



So that it differs from felspar bj one half of the potash being replaced 
bj magnesia. 

2. Perthitc^^The next mineral I have to notice, I distinguish by 
the name of Perthite. It was sent me by Mr, Wilson, a surgeon in 
Perth, a township of Upper Canada. Hence the name by which I 
have distinguished it It is very much connected with felspar in 
appearance, and was sent as a variety of thskt mineral 

The colour of the specimen sent me is white. It consists of a mass 
of crystals so united together as to form a kind of tesselated pavement 
The crystals are obviously four-sided prisms, apparently rectangular, 
but not susceptible of measurement, because they cannot be isolated. 

The lustre is vitreous; the hardness is rather less than that of felspar; 
but the specific gravity, which is 2*586, is identical with some of the 
varieties of that mineral. 

The constituents were found to be 



Silica, 


. 76 


Alumina, . 


11-75 


Magnesia, . 


11-00 


Protoxide of iron, 


0-225 


Moisture, . 


0-65 



99-625 

vident that it differs essentially from 
;a is much greater, and the potash is 
. Its constitution may be represented 
(Mg. S*). It is a quatersilicate, while 
it be procured in sufiicient quantity, it 
for the manufacture of porcelain, 
inineral which I have to mention, was 

le colours resembling a pigeon's neck. 
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sent me also from Perth, in Upper Canada, bj Mr. Wilson, and also 
bj Dr. Holmes of Montreal, under the name of iridescent felspar ; but 
neither its characters, nor its composition correspond with that 
appellation. 

The specimens were amorphous masses, and had the appearance of 
having constituted part of a rock blasted by gunpowder. 

It is light brownish-red, and exhibits a play of colours chiefly blue 
on the surface. It is translucent on the edges. The lustre is vitreous, 
and the texture imperfectly foliated. Its hardness is only 3*75, which 
is a good deal less than that of felspar. 

Its specific gravity is 2*568. 

Before the blow-pipe it becomes white, but does not melt. With 
carbonate of soda it melts into a green coloured bead; and, on adding 
nitre, the colour becomes red; with borax, it fuses into a colourless 
bead. 

Its constituents were found to be— 



SiUca, 








72-35 


Alumina, 








7-60 


Potash, 








1506 


Lime, 








1.35 


Magnesia, 








100 


Oxides of iron 


and 


manganese, 


1-25 


Moisture, . 




• 


• 


0-50 



99-11 

The silica is much greater than in felspar, and the alumina much 
less, while the proportion of potash is nearly the same. If we were to 
consider the lime and magnesia, and the oxides of iron and magnesia,* 
as accidental bodies united to silica, in the same ratio as the alumina 
and the potash, the constitution of the mineral might be represented 
by 4 ( AIS*) + 3 (KS*). If the lime and magnesia be essential con- 
stituents, the formula will be AIS* + (| K + ^ cal. + ^ Mg.) S^ 

4. Silicite. — The fourth mineral which I shall notice, I have distin- 
guished by the name of silicite, from the great resemblance which it 
has to quartz, in its external aspect, though it differs entirely from 
that mineral in its constitution. It occurs in a basaltic rock in the 
county of Antrim, and was given me by Mr. Doran, an Irish mineral 
dealer. 

The colour is white, with a shade of yellow, the texture foliated, and 
the fracture small conchoidaL Its lustre is vitreous, its hardness 
nearly the same as that of quartz, and its specific gravity 2.666, or 
nearly the same as that of rock crystal. 

With carbonate of soda, it fuses into an opaque bead, and with borax, 
into a transparent colourless bead. Its constituents are, 
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Silica, 


54-8 


Alumina, . 


28-4 


Protoxide of iron, -. 


40 


Lime, 


12-4 


Water, 


0-64 



100-24 
If we suppose the oxide of iron to be combined with alumina, and 
to be only accidentally present, the constitution of silicite will be 
7 (Also + 2 (Cal. S). 

It is a double anhydrous aluminous silicate. It differs from fuller's 
earth by containing 2 (Cal. S) instead of 2 Aq. 

6. Gymnite. — To the fifth mineral species which I mean to notice 
at present, I have given the name of gymnite^ because its locality is 
the Bare hills west of Baltimore. I got the specimen in my coUec- 
tion from Mr. Alger of Boston, well known for his and Mr. Jackson's 
excellent geological description of Nova Scotia. 

The mineral was in amorphous pieces, having a very pale and dirty 
orange colour. It is translucent on the edges; the lustre is resinous. 
It is very tough, and difGicult to break. This makes it difficult to 
determine the hardness ; but it is softer than felspar. The specific 
gravity is 2-2165. 

When held in the flame of a spirit lamp, it becomes dark brown ; 
with soda it fuses into a white opaque bead; with borax, into a colour- 
less bead; with nitrate of cobalt it assumes a rose red colour. 
Being subjected to analysis, its constituents were found to be 
Silica, .... 4016 
Magnesia, .... 36*00 
Water, .... 21-60 
Alumina, with trace of iron, 1*16 
Lime 0-80 



99-72 
It is therefore composed of silica, magnesia, and water, and its con- 
stitution may be represented by the formula 2 (MgS) -f MgS 

next mineral species which I moan to 
) Mr. Alger. The specimen was labelled 
) locality, Baltimore. On this account^ I 
ame of Baltimorite. 

en. The mineral is composed of longi- 
lach other, and has a considerable resem- 
tre is silky. The mineral is opaque; but 
ent on the edges. It is a very little softer 
\ not fuse before the blowpipe, but assumes 
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a brown colour; with soda» melts into an opaque, and with borax, into 

a transparent bead. Its constituents are 

SUica, ^ . . . . 40-96 

Magnesia, .... 34*70 

Protoxide of iron, . . 10*05 

Alumina, . . 1*50 

Water, .... 12-60 



99-8 
Its constitution may be represented bj the formula, 14 (MgS) 
+ 3(f/+ lAl)S'+llAq. 

Asbestus contains more silica, and a good deal of lime, which is 
wanting in baltimorite. Asbestus, in fact> is merely a variety of 
pyroxene. 

7. For the next mineral, which, from its constitution, I call subses- 
quisulphate ofcUumina, I am also indebted to Mr. Alger. The locality 
is South Peru. 

It is a soft opaque mineral, composed of silky fibres adhering to 
each other. The colour is white, but there is a reddish-yellow tint 
which partially pervades the specimens, owing, obviously, to a little 
foreign matter with which they are stained. The taste is acid and 
sweet, like that of alum. The specific gravity is 1-584. It is soluble 
in water. The constituents are 

Sulphuric acid, . . 32-96 

Alumina, ' . . . 22-66 
Sulphate of soda, . . 6*50 
Water, .... 39*20 



obviously 

1 atom sulphuric acid, 
1^ atom alumina, 
1 atom sulphate of soda, 
6 atoms water, 

23 

The sulphate of soda exists in a greater proportion than sulphate of 
potash or of ammonia does in our alum. It is curious that in South 
America, soda almost universally replaces the potash which occurs in 
other parts of the world. Instead of saltpetre, so abundant in India, 
and even in Europe, we have nitrate of soda in Peru; and, instead of 
potash alum, we find, in Buenos Ayres, and other districts of South 
America, soda alum, deposited in amygdaloidal cavities in a kind of 
shale. 

8. Messrs. Alger and Jackson gave the name of acadialite to a 
variety of chabasite which they found in Nova Scotia, and specimens 



101-2 . 

6 

3-375 
9-0 
5*625 
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of which Mr. Alger was kind enough to send to me. The colour of 
the mineral is yellow, and it has the crystalline shape, and the char- 
acters of chabasite so completely, that it would be considered as a 
mere variety of that mineral, were it not that the constituents do not 
quite agree. The specific gravity of acadialite is 2*0202, and its con- 
stituents. 

Silica, .... 62-4 



Alumina, . . . , 


12-4 


Tiime, 


11-6 


Peroxide of iron, 


2-4 


Water, 


21-6 



100-4 
The proportion of alumina in chabasite is greater than in acadi- 
alite. If this difference be constant, acadialite must be considered as 
a new species. Its constitution, and that of chabasite, may be repre- 
sented by the formulas, 

AcadiaUte, 2 (AIS') + Cal. S* + 6 Aq. 
Chabasite, 3 (AIS*) + Cal. S' + 6 Aq. 
9. Prasilite, — To the next mineral species which I shall mention, 
have given the name of prasilite, from the green colour by which the 
only specimen which I have seen is characterized. It is found in the 
Kilpatrick hills, and was brought to me some years ago by a gentle- 
man while attending my class. He had picked up the specimen, and 
brought it that I might tell him its name. On looking at and exam- 
ining its hardness and texture, I pronounced it to be sulphate of lime, 
tinged by an admixture of epidote; but upon examining it chemically, 
I soon discovered that the opinion formed from its external characters, 
was erroneous. 

The colour is dark leek green, and the hardness not more than 1* ; 
for it does not scratch selenite. It is opaque, and has a specific 
gravity of 2*311 which comes near to that of selenite. It may be 
crumbled to powder between the fingers. It is composed of fibres 
very loosely adhering together. When heated to redness, it gives out 
18 per cent of water, assumes a light yellow colour, and becomes much 
harder. Being subjected to analysis, its constituents were found, 
Water, .... 1800 



Silica, 


38-65 


Magnesia, . . . . 


15-55 


Lime, 


2-55 


Peroxide of iron. 


14-90 


Oxide of magnesia, . 


1-50 


Alumina, . 


5-65 



96*70 
The loss, amounting to 3 per cent, was probably an alkali. Prasilite 
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is obvioasly a triple sesquisilicate. Its constitution may be repre- 
sented by the formula, 8 (MgS'^) + 4 (/ S'«) + 3<A1S'>0 + 18 Aq. 

10. The next mineral which I shall notice is one which occurs in 
the beds of iron ore at Franklin in New Jersey, and was first noticed 
by Messrs. Keating and Vanuxen about the year 1822 under the 
name of Jeffersonite. Keating made an analysis of it, the result of 
which induced me to place it among the magnesian minerals, and 
intimate in connection with pyroxene and amphibole. But having got 
a specimen of it through the kindness of Dr. Torrey of New York, I 
subjected it to a new analysis. The result was so different from Mr. 
Keating's, that it became evident that the position which I had 
assigned it was a wrong one, and that in reality it was a quadruple 
salt, consisting of silica united to the four bases — ^lime, alumina, iron, 
and magnesia. 

The colour of Jeffersonite is dark olive green, passing into brown. 
It is foliated, and according to Keating may be cleaved in various 
directions. The specimen in my possession is an imperfect four sided 
prism ; but the faces are not smooth enough to admit of measurement. 

The lustre is resinous and almost semi-metallic; the streak is gray, 
and the powder light greeii. It is rather harder than fluor spar, 
though softer than apatite. The specific gravity is 3*51. Before the 
blowpipe it 
tuents are 



s readily into a dark coloured globule. 


Its consti- 


Silica, 


. 44-50 




Lime, 


22-16 




Alumina, . 


14-65 




Protoxide of iron. 


12-30 




Magnesia,* . 


4-00 




Moisture, . 


1-85 





99-35 
The constitution may be represented by the formula, 4 (Cal.S) + 
4 (AIS) + 2 (/ S*) + Mg S* so that it differs essentially in its com- 
position from both pyroxene and amphibole. 



\6th NovembeTf 1842, — The Presidbnt in the Chair. 

Mr. Liddell, the Treasurer, presented his account, exhibiting an 
expenditure of £33, and a bahuice of £60 in banker's hands. The 
Librarian also brought forward his account, which showed the receipt 
of £50 for the library fimd, and a balance of £15 in hand. 

The following gentlemen were elected members of the society: — 
Dr. Hugh Golquhoun, Dr. Alexander Mitchell, Mr. Duncan Anderson, 
Mr. George Thomson, Mining Engineer. 
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The members of the Society then proceeded to ballot for Office- 
Beaxers, when the following were elected for the session 1842-43:— 

President.— Professor Thomas Thomson, M.D., F.R.S., L. ds E. 

Vice-President, Walter Crum. | Secretary,. Axexander Hastib. 

Treasurer, Andrew Liddell. | Librarian, Thomas Dawson. 

Council 



A. Anderson, M.D. 
J. H. Balfour, M.D. 
A. Buchanan, M.D. 

J. FlNDLAT, M.D. 



Professor Gtordon. 
William Gourlib. 
J, J. Griffin. 
Alexander Haryet. 

Hittars Commitfee. 



P. Penny, Ph. D. 
John STENH0USE,Ph.D. 
James Thomson. 
R. D. Thomson, M.D. 



Messrs. W. Crum; A. Hastie; T. Dawson; James Thomson; F. Penny, Ph. D.; 

J. FiNDLAY, M.D.; Professor GK)Rdon; J. H. Balfour, M.D,; and 

B. D. Thomson, M.D. — ^Thomas Dawson, Convener, 

Cottbenets ot Sbe(tCon0. 

Section A,~^grieuUure, Statistics^ and Domestic Economy, 

Convener,— William Murray. 
Sub-Conveners,— James Smith; Alexander Watt. 

Section B,— Chemistry^ Mineralogy^ and Geology, 

Convener,— John Stenhouse, Ph. D. 
Sub-Conveners,- Alexander Harvey; R. D. Thomson, M.D. 

Section C—Physics, including Mechanics and Engineering, 

CoNVENEHj— Professor (Gordon. 
Sub-Conveners,— F. Penny, Ph. D.; James Buchanan. 

Section D,—Physiology and Natural History, 

CONVBNER.-J. H. Balfour, M.D. 
Sub-Conveners,— A. Anderson, M.D.; J. Findlay, M.D. 



30M November, 1842, — JTte President in the Chair. 

Messrs. James Hill, William Spens, David Wharton, Robert B. 
Finlay, and James Couper, were admitted Members. 

Mr. James Thomson, C. E., presented two Numbers of the Transac- 
tions of the Society of Arts of Edinburgh, in exchange for the 
Proceedings of the Philosophical Society. 

Dr. Stenhouse read a communication On Astringent Substances, to 
be inserted in the Transactions of the Chemical Society of London. 

The following Report was then read : — 

XXL — Notice of some recent additions to Chemistry. 

There is no object in nature to which the attention of all deserves 
to be more closely directed than the atmosphere, if we were only to 
reflect that its absence for a few minutes would destroy all animal 
existence. Yet» strange as it may appear, the composition of common 
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air is not even yet satisfactorily detennined, in the opinion of all 
chemists. According to Dumas, the atmosphere consists of (Ann. 
de Chim. iii 267.) 

By Weight 

Oxygen, 23. 

Azote, 77. 

And dividing these numbers by what he has found to be the specific 

gravities of the gases, he deduces the composition in bulk to be 

23 77 

yj^^ = 20-80 Oxygen, + 972 = 79*22 Azote. 

Calculation, however, shows that the specific gravity of oxygen, 
according to his data> ought to be 1-1066 or 1-1067; and we believe 
Dumas considers that the true specific gravity cannot be under 1*107. 
Dumas has lately published some experiments made at Copenhagen, 
on air taken from the surface of the ocean, where the ratios of the 
gases vary considerably from these data, as follows:— 

By Bulk. By Bulk. 

By Weight. Sp. Gp. Mill. Sp. Gp. M067. 

Oxygen, .... 22-58 20-3 20-40 

Azote, .... 77-42 79-7 79-60 

It deserves remark, that the mean of six experiments out of ten, made 
by Dr. Thos. Thomson, (First Principles, 1. 98.) gave for the composi- 
tion of air at Glasgow, by bulk — 

Oxygen, . . . 20-42 Azote, . . . 79-58 

This remarkable coincidence between the composition of the air at 
the sea, where vegetation is absent, and of that in the oxygen consum- 
"ig city, perhaps deserves more attention than has yet been paid to it 
In connection with experiments upon pure air, the trials of Leblanc 
upon vitiated atmospheres are of high interest. The quantity of car- 
bonic acid in the atmosphere in the normal state has been shown by 
the Saussures to vary from 3 to 6 parts in 10000. Leblanc (Ann. de 
Chim. V. 223.) has examined the quantity in crowded rooms, theatres, 
cities, &c. In the hospital La Pitie, the air of one of the wards con- 
taining 54 patients, afforded ^j^ of CO^, or 5 times more than that 
of normal air. Under similar circumstances, at the Salpetriere, the 
quantity was 3-^%^. In Dumas' class-room, after a lecture of an hour 
and a half, where 900 persons were present, the carbonic acid amounted 
to 1 per cent, and the same quantity of oxygen had disappeared. 
From other experiments, he considers this a m^TifniiTn quantity for 
safety, and strongly reconunends a better ventilation when so much 
carbonic acid is present. This result agrees with experiments made 
in this country. When the atmosphere is deteriorated by burning 
charcoal, he has seen death produced when 3 per cent of carbonic 
acid was present in the atmosphere. In all such cases of death from 
stoves, he has found carbonic oxide in the air, and he attributes a 
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deleterious effect to the agency of this gas. He has observed 1 per 
cent of this gas to destroy an animal in two minutes, which is at 
variance with the statement of Nysten. This observation explains 
many of the inconsistencies which appeared some years ago in the 
evidence of some London chemists respecting the influence of Joyce's 
stoves. It is quite obvious that their structure was dangerous. Le- 
blanc found that a candle was extinguished in air containing 4^ or 6 
per cent of carbonic acid. In such an atmosphere life may be kept 
up for some time, but respiration is oppressive, and the animal is 
affected with very great uneasiness. Air expired from the lungs con- 
tains about 4 per cent of carbonic acid, and hence this atmosphere is 
noxious. Even 3 per cent in the atmosphere killed birds, and yet we 
have seen statements which affirmed that upwards of 3 per cent had 
been detected in the London theatres. All these facts are pregnant 
with importance in reference to health. Our miners may not be 
suffocated by fire-damp explosions, but we should remember that their 
constitutions may be poisoned by the respiration of tainted atmos- 
pheres. 

No one can have failed to remark the immense loss of illuminating 
gases sustained in the iron works of this country. We are not aware 
of any experiments which have been made upon their composition. 
But in Germany and France, where fuel is more scarce than in this 
country, economy has induced chemists to examine the nature of the 
loss in such circumstances. According to Ebelmen, (Ann. de Ghim. 
V. 153.) in furnaces where charcoal is used, the gases at the mouth of 
the fuiiiace consist of 13 per cent carbonic acid, 23i carbonic oxide, 
6 per cent hydrogen, and 58 azote. As we descend in the furnace, 
the carbonic acid and hydrogen diminish, till we arrive at the widest 
part where there is no carbonic acid, and only 2 per cent hydrogen. 
The carbonic oxide and azote, however, increase in descending, and 
amount in the same part of the furnace to 35 per cent of the former* 
and 63 of the latter. It would appear that when the air is blown into 
the furnace, it is first converted into carbonic acid, and then rapidly 
into carbonic oxide, thus rendering latent an immense quantity of 
heat ftiid that the heat of the hot blast furnace has its efficacy limited 
to the lower part of the furnace. Dr. Bunsen, who made some import- 
ant observations on this subject in 1839, (Poggendorfl^ Ann. xxxvi. 198.) 
showed that 50 to 75 per cent of the combustible materiab are lost 
in the form of carbonic oxide; that it would be impossible to use the 
waste gases with cold air for the smelting of iron; but that they might 
be employed, if collected at the temperature at which they exist when 
evolved, in conjunction with the hot blast 

The use of gases as illuminating agents is so important that every 
method of obtaining them by economical means deserves attention. 
The employment of pure oxygen is daily becoming more extended. 
Mr. Bahnain has lately applied (L' Institut 458.) the well-known 
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method of obtaining oxygen bj the action of sulphuric acid on bichro- 
mate of potash, in organic chemistry, to the preparation of oxygen 
in large quantities. We have made in this way a large amount of 
gas, and hare found it exceedingly pure. The proportions recom- 
mended are 3 parts salt to 4 of acid. We do not think, howeyer, that 
this method will be much employed, as it is not so economical as that 
by means of chlorate of potash — a salt now sold in the market at 
threepence an ounce. 

Another gas, which is of more importance in theory than in prac- 
tice, is chlorous acid. When sulphuric acid and chlorate of potash 
made into a paste are distilled, a yellow gas comes over, the formula 
of which is G1'04. Its existence may be proved by a simple experi- 
ment Place some chlorate of potash and phosphorus at the bottom 
of a test-glass filled with water, and then by means of a sucker add 
sulphuric acid. The gas is evolved and ignites the phosphorus. 

Millon (L' Institut. 456«) forms this gas by btroducing into a large 
glass flask 1 part tartaric acid, 4 chlorate of potash, 6 nitric acid, and 
8 water; or, when it is desired to have it perfectly pure, the following 
mixture is to be used: — arsenious acid 15 parts, chlorate of potash 
20, nitric acid 60, water 20. The arsenious acid and chlorate of 
potash are first pulverized, and formed into a paste with a little water. 
The miicture of nitric acid and water is then poured on them, and 
gentle heat applied. The materials should be quite pure. 

The fact that calomel could be converted into corrosive sublimate, 
in the system, was known many years ago. But the exact circum- 
stances of this transformation were not sufficiently understood. 
Mialhe, in an elaborate set of experiments on the subject, (Ann. de 
Chimie, v. 160.) says, the action occurs when calomel is brought in 
contact with a solution of an alkaline chloride, that the quantity 
of sublimate formed is in proportion to the amount of alkaline chloride 
present, and the action increases in proportion to the concentration of 
the alkaline chloride. His experiments were made with common salt 
and sal-ammoniac. The action is much increased by the presence of 
air and dextrine, but is retarded by fat and gum. By simply boiling 
calomel in distilled water, sublimate is formed. Mialhe extended his 
observations to all the compounds of mercury, and obtained similar 
results. He concludes that it is corrosive sublimate which is the 
active agent in medicine. If this idea should be confirmed, it should 
lead to the substitution of this form of mercury for all the others. 
The^same chemist recommends the hydrous proto-sulphuret of iron as 
a complete antidote to corrosive sublimate. To prepare it, copperas 
is to be precipitated with hydrosulphuret of sodium, the precipitate 
washed and preserved in an air-tight bottle. 

Fritsche of St. Petersburg has communicated to M. Chevreul 
(L'Institut 460,) a method — an improvement upon that of Liebig — 
of separating indigotine, which he considers will serve for testing the 
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value of commercial indigo. He takes 1 part of commercial indigo 
and 1 part of grape sugar, and places them in a flask capable of con- 
taining 40 parts of liquid. He fills half the flask with hot alcohol, 
and then adds \\ parts of strong liquid caustic soda to another equal 
portion of alcohol, and fills up the flask with them. The flask thus 
filled is allowed to remain at rest till it becomes clear. The fluid is 
then withdrawn, by means of a syphon, into another flask. This 
liquid is first jellbw, but, by exposure to the air, it changes to red, 
violet, and blue, depositing microscopicsj crystak, which are larger in 
proportion to the gradual admission of the oxygen of the air, and con- 
sist of pure indigo. They are then thrown on a filter, and washed 
rapidly with hot water, in order to remove a substance produced by 
the action of the soda on the sugar, which is insoluble in alcohol, but 
soluble in hot water. From 4 ounces of inferior indigo of commerce, 
he obtained, by the first infusion, 2 ounces of pure indigo blue : a 
second infusion of the residue gave only a drachm of indigo. 

The subject of the digestion of food (Ann. de Chimie, v, 478,) is 
pregnant with much interest to man ; and it may be affirmed, without 
hesitation, that the only light hitherto thrown on this function, has 
been through the medium of chemistry. Bouchardat and Sardras 
have lately confirmed the plausibility of the theory which views the 
process as the result of the action of dilute muriatic acid. This acid, 
they consider, dissolves the aliment to be assimilated, which is 
absorbed by the veins, and leaves the chyme, which may lose a small 
portion of its bulk in the small intestines, but is, in reality, a mass of 
undigested materials, ultimately constituting the excrementitious 
matter. The chyle they consider to be an alkaline fluid, secreted by 
tiie abdominal glands, destined to saturate in the blood the acid 
secreted by the stomach, because they found that the chyle always 
possessed Uie same composition, whether the aliment consisted of pure 
starch or fibrin. Fatty substances, they affirm, are not dissolved in 
the stomach, but pass into the intestines, where they are absorbed by 
the lacteals. 

The observation by Liebig, that the fibrin of plants and animals is 
identical in its composition, led to the inevitable conclusion, that the 
animal organization merely modifies the state of the substances pre- 
sented to it by the vegetable kingdom, and does not form any soUds, 
as plants do, from their gaseous constituents ; or, in other words, the 
fibrin or curd of milk exists ready formed in the vegetables which serve 
as the food of the cow, while the main constituents of the blood, in like 
manner, are derived directly from the vegetable matters which consti- 
tute the food primarily of all animals. No exception could be urged to 
this affirmation in reference to the formation of blood and muscle. 
The anomaly which presented itself was in the instance of fat, which, 
as far as experiment had carried us, did not appear to exist in sufficient 
abundance in vegetable food, to authorize us to ascribe its origin to 
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such a source. Liebig quotes the instance of a lean goose, weighing 
4 Ibs^ which, in 36 days, gains 5 lbs. weight bj consuming 24 lbs. of 
maize, and yields 3^ lbs. of pure fat. The latter could not be derived 
from the maize, said Liebig, because maize, according to such experi- 
ments as had been made upon it before Liebig wrote, did not contain 
the thousandth part of its weight of fat From whence came the fat ? 
Liebig conceives it to be derived from the starch of the maize, bj the 
simple abstraction of oxygen, and its evolution from the system by 
respiration, in the form of carbonic acid. The relation of the carbon 
to the oxygen in starch is 120 to 100 ; and in fat, 120 to 10. Liebig 
perceives, in this abstraction of oxygen, a fertile source of animal 
heat This idea was strikingly supported by the fact, that bees, when 
fed upon honey alone, (a substance identical in its composition with 
starch,) form large quantities of wax. Now, wax approaches fat in 
composition, and both yield succinic acid when treated by nitric acid. 
These ingenious views of Liebig have led Dumas and Payen (L'lnsti- 
tut 461,) to make a series of experiments, for the purpose of deter- 
mining the quantity of fatty or oily matter in maize. They have 
found 9 per cent of yellow oil to exist in this vegetable ; hence they 
conclude, when a lean goose eats 24 lbs. of maize, it takes up 2\ lbs. 
of fatty matter, which, with the fat previously existing in the animal, 
is sufficient to account for the source of the 3i lbs. of fat Dumas 
adds the remarkable intelligence, that hay, such as it is met with in 
the trusses eaten by animals, contains 2 per cent of fatty or oily 
matter. He considers that the pasture ox and milk cow furnish 
always less fat in proportion to its deficiency in the food ; and that in 
the milk cow, the butter always represents nearly the fatty matter of 
the food. In the opinion of himself and Payen, the facts derived 
from farmers and from chemical analysis, agree in proving, that the 
milk cow constitutes the most exact and most economical method of 
extracting the azotized and fatty matter contained in pastures. 

It is obvious that these facts, should they enable us to dispense with 
the explanation afforded by Liebig, of the production of fat from 
starch, go to substantiate the idea which he was the first to propagate, 
that the constituents of the blood and of the solid parts of animals 
generally, before they have imddrgone transformation, exist ready 
formed in plants. 

Some years ago, Cap and Henry of Paris stated that urea exists in 
the urine, in union with lactic acid, under the form of lactate of urea 
without any water. As, however, Regnault had previously shown that 
all the salts of urea contained an atom of water, Pelouze was induced 
to ascertain if lactate of urea could be formed synthetically, by the 
addition of urea to lactic acid, and by double decomposition with 
lactate of lime and oxalate of urea. His attempts were unsuc- 
cessful, and his result in unison with the experiments of Liebig, who 
could never detect lactate of urea in urine. Pelouze could not succeed 
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in combining uroa with hippuric and uric acids. When nitrate of 
urea is heated to 302^ F., carbonic acid and protoxide of azote are 
eyolved, while free urea and nitrate of ammonia remain. Daring the 
decomposition of the nitrate of urea, a new acid is formed (L'Institut 
454) crystallizing in small whitish plates, which have not been accu- 
rately examined. 

Chemistry has become of such essential importance to the agricul- 
turist, that any experiments upon subjects connected with his art, must 
be viewed by him witii gratification. In the choice of manures, 
chemistry has done much, and promises still more. Those who have 
examined the French journals, must be aware of the extensive experi- 
ments made on this subject by Boussingault He has examined the 
question very extensively : — Is the proportion of azote present in a 
manure the test of its richness ? He answers the query in the affirm- 
ative, although he does not deny the importance which other matters 
may possess. The following table is a selection from an extended 
series of experiments where the figures represent the equivalent num- 
bers, farm manure being taken as unity. (Annales de Chim.iii. 65, N.S.) 



Farm Manure, . . . 100 
Pease Straw, .... 22-3 

Wheat Straw, .... 166-6 

Old Wheat Straw, . . 81-6 

Lower part of W. Straw, 97'5 

Upper part of W. Straw, 30 

Oat Straw, 142-85 

Barley Straw 173-9 

Potato Tops, .... 72-72 

Carrot Tops, .... 47 

Pulp of Potatoes, . . 76 

Juice of Potatoes, . . 10638 

Dung Water, .... 677 

Cow Dung, 125-0 

Cow Urine, 90*9 

Horse Dung, .... 727 

Pig Dung, ...... 63-4 

Sheep Dung, .... 36 



Flemish Manure, . . 2105 
Dry Muscle, .... 306 

Dry Blood, 3*69 

Animal Charcoal, . . 36*69 

Dutch Manure, .... 29-4 

Oak Leaves, in Autumn, 34 
Poplar Leaves, in Autumn, 74-3 

Guano, 80*4 

Guano, 74-1 

Guano, 28*6 

Urine, 2-4 

Urine, 559 

Refinery Charcoal, ... 28 

English Charcoal, . . . 5*75 

Residue of Prussian Blue, 30*62 

Plants, 16-6 

Plants, 16-7 

Mould, 33-3 



Great disparity exists between the different kinds of Guano accord- 
ing to the above table, which we have fully confirmed in our experience 
in Glasgow. We have met with Guano containing so small a per 
centage of ammonia as A\ and as high as 15, fs^iA which should induce 
purchasers to cause samples to be chemically tested before concluding 
their agreements. In the above table, the substances are supposed to 
be in the moist state and not dried. The table is read thus : — 100 
parts of farm manure are equivalent to 22-3 parts pease straw, or 36 
sheep dung, &c. 
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M. Bizio of Venice has lately, in a commnnication to the French 
Academy, (L'Institut, 466,) given a description of the shells which 
supply the Tynan pnrple, a dye of great celebrity among the ancients, 
and has sent specimens of these shells to the same society, along with 
a quantity of the fluid procured from the shells. The Tyrian purple 
is contained in the Murex Brandaris; the Amethyst purple in the 
Murex Trunculus; two shells which are very abundant on the shores 
of the Mediterranean. The liquid is contained in a large bag which is 
situated at the upper part of the animal, and may be extracted with 
great &cility. All that is necessary is to break the shell with a 
hanuner, and express the liquid from the bag by means of a spatula. 
The Roman dyers break the shells in their oil miUs. The liquid, which 
is white and milky in the bag, oxidizes in contact with the air and 
light, and passes through all the shades of green to a more or less deep 
red. M. Bizio suggests that the dye should be tried at the Gobelin 
establishment in Paris. The same remark might be taken advantage 
of in Glasgow, where the communications with the Mediterranean are 
sufficiently frequent 



Lithofellic acid was obtained from a calculus by Gdbel of Dorpat, 
and has since been examined by Will, Ettling, and Wohler. 
Heumann inferred that it was a constituent of bezoars or calculi 
obtained from animals probably of the deer tribe, although this fsict 
has not been perfectly ascertained. Fourcroy and Vauquelin exam- 
ined bezoars, and describe them as being soluble in alcohol, and 
separating in crystals as the solution cools. They concluded that the 
crystals consisted partly of bile, and partly of resin. These chemists 
may be said, therefore, to have first noticed this new acid, for Goebel 
did not any more than they analyse it Ettling and Will first 
determined this essential point of distinction. While examining the 
calculi in the Hunterian museum of the University of Glasgow 
lately, four specimens of lithofellic calculi were detected. Half of 
one of these containing a date stone as a nucleus, is about 1^ inch 
long, ^ inch broad, and weighs 71 grains. Half of another measures 
l^{j inch long, \^ inch broad, weighs 169 grains, and contains a 
nucleus of hair and vegetaUe fibres. They are formed of alternate 
brown and yellow layers; they dissolve in alcohol and pyroxylic spirit, 
leaving a yellow flocky matter. From a fragment of one of them we 
extracted lithofellic acid by the following process, in the University 
laboratory: the fragment was boiled with spirits, the solution evapor- 
ated, and digested with caustic soda, which dissolved the whole of it. 
The alkaline solution was precipitated by muriatic acid, when a white 
resinous precipitate fell possessing great ductility and adhesiveness. 
The precipitate was well washed and dissolved in alcohol. By repeated 
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solution in alcohol and slow crystallization, the acid was ohtained in 
tolerable large crystals with a shade of green, but the crystalline form 
was not sufficienlly regular to admit of definition. Some portion.was 
obtained in small crystak of such purity, it was thought, as to admit 
of analysis, but it was not perfectly pure, as it only gave 69 per cent, 
of carbon and 10*63 water. We formed also the nitro-lithofellic acid, 
by the action of nitric acid on lithofellic acid, but not in sufficient 
quantity for analysis. 

The chemists of the Continent who have hitherto adopted the atomic 
weights determined in Sweden, without calling their accuracy in ques- 
tion, have lately had their attention drawn to this important subject 
by Dumas, since his visit to this country, who, followed by others, has 
established the accuracy of the following atomic weights, determined 
more than twenty years ago in the Glasgow University laboratory: — 



Chlorine, 4'5 

Hydrogen, '125 

Azote, 1*75 

Carbon, "75 



Potassium, 5* 

Calcium, 2-5 

SUver, 13-75 

Lead, 13* 



It may not be an uninteresting fact in the history of atomic weights, 
to state, that in 1813, or twenty-nine years ago, (Annals of Phil., iv. 
42,) Dr. Thomson deduced '761 as the atomic weight of carbon, from 
the specific gravity of carbonic acid, confirmed by his analysis of 
defiant gas. The atomic weight of azote, in the same year, he also 
deduced from nitrous gas as '878, almost the half of the present 
number, for '878 X 2 = 1*766. It was from these numbers as a start- 
ing point, that Dr. Prout was first led to infer the theory of multiple 

**^"^«- R. D. T. 



Since the preceding report was read, a communication has been 
made by Fremy to the academy of Paris, in which he shows, that 
besides iron and tin, many other metallic oxides act the part of 
acids, and, what is curious, that their capacity of saturation increases 
with the quantity of water united to them; their electro-negative 
properties are lost when they are anhydrous, (L'Institut 468.) He 
has obtained a crystallized aluminate of potash, consisting of an atom 
of each and two of water. Bizincate of potash is obtained in long 
needles by treating oxide of zinc with potash, and a little alcohol 
Bismuthate of soda is obtained by heating oxide of bismuth with soda. 
Plumhites are the result of the action of protoxide of lead on alkalies, 
and plumhates of the brown oxide. Minium Fremy considers a plum- 
hate of protoicide of lead, analogous, therefore, to the cbromate oi 
chromium described by Dr. Thomson in 1824. 
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l^h December, 1842,— The President in the Chair. 

Messrs. Andrew Stein and William Graham were admitted Mem- 
bers of the Society. Mr. Liddell suggested that, to avoid the Christ- 
mas week, the nett meeting of the Society should be postponed till 
the 4th January. The Vice-President having taken the Chair, the 
following papers were readt-^ 

XXII.— On the Melting Points of Alloys of Lead, Tin, Bismuth, and 
Zinc. By Thomas Thomson, M.D., F.R.S., Begius Professor of 



As the first three of these metals melt at temperatures below the boil- 
ing point of mercury, the determination of the melting points of their 
alloys is attended with little difSiculty. Zinc, according to the experi- 
ments of Daniel, melts at 773^ which is above the range of a mercurial 
thermometer; but when tin is alloyed with it the melting point is 
considerably under 662^ which is the degree of Fahrenheit*s thermo- 
meter at which mercury boils. 

Though these eiperiments are of easy execution, I am not aware of 
any person having tried them, except Eupfer in 1829, and Budberg 
m 1831. Rudberg made a careful examination of the melting point 
of alloys of tin and lead, tin and bismuth, sine and tin. But he 
informs us that his thermometer was inaccurate, while he forgets to 
state tlie amount of the inaccuracy. So that we cannot consider the 
points which he has stated in his tables as the true melting points of 
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these alloys. The object which he had in view was to determine the 
latent heat of melted lead and tin; and he accomplished this bj 
measuring the^ length of time that the melted metal took to cool a 
certain number of degrees. Hence the inaccuracy of his thermometer 
did not affect the result of his experiments. I shall notice Kupfer*s 
experiments at the end of this paper. 

I may here notice a curious mistake into which Rudberg has fallen. 
He says that Dr. Black reckoned the latent heat of tin 500^, and that 
of wax 176<>. These latent heats were determined, not by Dr.^Black, 
but by Dr. Irvine, while professor of chemistry in the College of Glas- 
gow. Rudberg has mistaken the meaning of Irvine's conclusion. 
When he says that the latent heat of tin is 500^ he does not mean 
the number of degrees that the same weight of water would be raised ; 
but the increase of temperature which the latent heat of tin would 
produce in the tin if it were to be thrown into the solid metal without 
melting it The heat which would raise tin 500** would only raise 
water 33^^. Hence the latent heat of tin, as referred to water, accord- 
ing to Dr. Irvine's experiments, is 33<>, while by Rudberg it is 2^^. 
The difference is not nearly so great as Rudberg supposed. It is 
probable, from the care taken by Rudberg in his experiments, that his 
determination is nearest the truth. 

I find that, when lead and tin are alloyed together, in all the pro- 
portions tried, the aHoy expands, or is more bulky than the two metals 
when separate. Hence the specific gravity of the alloys is less than 
the mean. The specific gravities and atomic weights of the metals I 
used were — 



Specific Gravity. Atomic Weight. 

Lead, . . 11-357 13- 
Tin . . 7-285 7*25 
Bismuth, . 9*833 13*5 
Antimony, . 6*436 8- 
Zinc, . . 7*000 4-125 


EUPFER. 

11-3303 
7-2926 


I first melted 


together lead and 


tin in the proportions of 


1. 
1 atom lead. 
1 atom tin. 


2. 

1 atom lead. 

2 atoms tin* 


S. 

1 atom lead. 
3 atoms tilL 


4. 

1 atom lead. 
4 atoms tin. 



All of these alloys are malleable, and they aU have a specific gravity 
below the mean. Hence tin and lead expand in the act of uniting, 
and occupy a greater volume than when separate. The following table 
shows the specific gravity of these four alloys: — 





Sp.Gr. 


Mean Sp. Gr. 


lOOObMome 


Melting Pmnts. 


1, . 


. 9-2879 


9-899 


1066 


360° 


2, 


8-688 


9-209 


1060 


361° 


3. 


. 8-649 


9-002 


1048 


3610 


4. . 


. 7-850 


8-546 


1088 


374» 
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I was surprised to find the melting points of all these alloj9 so near 
each other. Rndberg had observed the same thing, thoogh from the 
error in his thermometer we cannot deduce from his tables the true 
melting point. 

The melting point of lead, determined from the mean of a great 
number of trials, is 607<*, and that of tin 442o. The mean of these 
two points is 524}^, which is 163^^ aboTe the actual melting point 
We may conclude from this that tin possesses the important property 
of lowering the melting point of other metals — a property which the 
focts about to be stated frilly confirm. 

Lead and bismuth were now melted in the following proportions: — 

1 atom lead. i 1 atom lead. 

1 Sitom bismuth. | 2 atoms bismuth. 

The melting points of these alloys were — 

1, . . . . 274» I 2, . . . . 2630 

In this case the two alloys have each a melting point peculiar to itself. 
The melting point of bismuth is 497", and that of lead 607". The 
mean is 552". So that the melting points of alloys of lead and bis- 
muth are respectively 278" and 289" below that mean. Bismuth has 
a still greater power to diminish the melting point of other metak, or 
at least of lead. The alloy is white and rather beautiful; but quite 
brittle. This is the case with all the alloys of bismuth, at least so far 
as I hare tried. 

When bismuth and lead unite, the bulk of the alloy diminishes, and 
consequently the specific gravity is above the mean. The following 
table shows the specific gravity, and the diminution of bulk in these 
alloys — 

fi^.Gr. Mean Sp. Or. 1000 become 

1, . . . 10'831 10-580 977 

2, . . . .10-509 10-328 983 

Seeing that both tin and bismuth sink the melting point of alloys, 
it became an object to observe what the melting point of alloys of these 
two metals woiQd be. The two following were made: — 



2. 
2 atoms tin. 
1 atom bismuth. 



1. 
1 atom tin. 
1 atom bismuth. 
The melting points of these two alloys were — 

1, .... 280" I 2, . . . . 274- 

These points are not lower than those of the corresponding alloys 
of lead and bismuth. 

The alloy of tin and bismuth is white, and more pleasing to the 
eye than pewter; but, like all the alloys into which bismuth enters, it 
is brittle^ 



Digitized by 



Google 



80 Db. Thohbon antkelieUing Potnto of AUoys of Lead, ^. 

I may mention h^fe that pewter consists cbiefl j of an alloy of zinc 
and tin, viih the addition of some bismuth and copper. Common 
pewter is an alloy of 1 part by weight of zinc and 17 of tin; while 
plate pewter is said to be 

100 zinc, 8 tin, 2 Insmnth, and 2 copper : 

while another kind of pewter is mentioned composed of 4 zinc, and 1 
lead, called ley pewter. 

When tin and bismuth are melted together they expand; for the 
specific gravity is less than the mean. The amount of expansion will 
appear from the following table \ — 



Sp.gr. 


Heansp.gr. 


1000 become 


8-709 


8-942 


1027 


8-418 


8-5135 


1011 



X, • • • 

]uf • • • 

Tin and zinc constituting common pewter, I thought it worth while 
to determine the melting point of these two metals. The melting 
point of zinc is above the range of a common theremometer, being, 
according to Daniell, 773^ But I thought it probable, as tin lowers 
the melting point of lead, that it might have the same effect on zinc. 
And I found it so. I made two alloys, the first composed of 1 atom 
tin, and 1 atom zinc; and the second of two atoms tin, and 1 atom 
zinc. The melting points — 

1, • . . . 384^ I 2, . . . . 388« 
obviously approaching very near each other, and probably identical 
The mean meltii^ point of an alloy of tin and zinc is 607i^ which 
is 212^ higher than that at which llie alloy really melts. 

The alloy of tin and zinc is malleable. It is much more beautifiil 
than zinc, and in fact, has a close resemblance to pewter. When tin 
and zinc are melted together they expand, and the expansion for 1 
atom tin, and 1 zinc, is greater than in the case of lead and tin. 
This will appear by the following table: — 

%g, gr. Mean tpw gr. 1000 beoome 

}I!!^™!£'«> • • • «-426 7-1815 1117 

1 atom zmo, J 

2 atoms tin, I ^^^ 
1 atomzmc, Jf 

There was some difSiculty in uniting these two metals. The zinc does 
not melt till it becomes nearly red hot The consequence was, that 
the tallow which I threw into the crucible to prevent oxydizement^ 
caught fire. There was always a little dross floating on the top, which 
was probably ^c This might occasion some error, and might be 
the cause why the melting points of the two alloys did not agree 
exactly. 

To try whether antimony would have any effect in lowering the 
melting point of lead, I made an alloy of 1 atom lead, and 1 atom 
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anti]n<mj. Bat the mehiiig point being abore 650*, I could not 
determine it bj a eomnum tbennometer. Aeeording to Gnyton de 
MoiTean» the melting point of antimonj is 953®; bat his points are 
all a great deal too high. Dr. Cromwell Mortimer had long ago 
determined it to be SIO^, which I belieye to be near the trath. Now, 
the mean melting point of an alio j of 1 atom lead, and 1 antimonj, is 
708^ and I believe that the trae melting point is very little inferior; 
it is above 650^. This alloj is a iBne white; it is brittle, and expands 
when the two metals unite* 

Sp. gr. Mean fp. gr. 1000 beoooM 

latomlead, \ . . 9-222 9482 1028 

1 atom antunonj,/ 

As tin has the property of lowering the melting points of lead and 
zmc, I thought it worth while to try whether it had the same effect on 
antimony. Accordingly, 800 parts of antimony were melted with 725 
parts of tin, constttotiBg the equivalent of an atom of each. The 
aSoy was very brittle; its fiising point was considerably above 600^ 
80 that I was unaUe to determine H by a thermometer; but I con- 
sider it as nearly the mean between that of antimony and tin. Its 
specific gravity was 8-927 ; it ought to be 6-839. It is therefere heavier 
than the mean ; 1000 parts when alloyed become 989, or diminigTi m 

I shall terminate this paper with a remark, which I consider as of 
some interest 

If you plunge a thermometer into melted lead, and observe it with 
attention, you will iBnd that it win sink constantly till it reaches 607<>, 
but here it will remain stationary for at least two minutes; (pro- 
vided the quantity of lead be considerable, half a pound for example ;) 
and when it begins to &11 again, it will be found that the lead has 
become solid. Hence, the stationary temperature marks the melting 
point of the metal 

If we try the same process with tin, the thermometer win sink t» 
438<>, and, after remaining for a littie while there, it will start suddenly 
to 442^ at which point it remains stationary much longer than in the 
lead ; and when it begins to ML again, the tin wiU be found solid 
Hence, 442^ is the melting point of tin. 

When we dip a thermometer into a melted ^lloy of lead and tin^ 
and observe the rate at which it sinks, we shall find that it will show 
two stationary points, — ^the first a good deal shorter than the second. 
I call these, by way of distinction, the short and the long stationary 
points. The first stationary point continues for about a minute : the 
second is seldom shorter than three minutes, and sometimes much 
longer. The greater the proportion of lead, the higher is the first, or 
short stationary point, and the more tin the lower it is ; so that, in an 
alloy of 1 atom lead and 4 atoms tin, the two stationary points nearly 
coincide. 
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The following table shows the degree that coincides with the short 
stationary point in various alloys of lead and tin : — 

Lead. Tin. Short. Long. 

atom + i atom .... 536*" 
. . 518 



+ \ 

+ 1 

+ 2 

+ 3 

+ 4 



464 seo** 

392 361 

361 361 

374 374 



Now Eupfer gives the melting point of different alloys of lead and 
tin as follows : — 

1 atom lead + 1 tin, . . 460'' i 1 atom lead + 3 tin, . . 367"" 
1 — +2 . . 385 I 4 — +1 . . 272 

It is obvious that he has taken it for granted, that the short sta- 
tionary point indicates the melting point of these alloys, while in 
reality it is the long stationary point which indicates the temperature 
at wbich they change their state from liquidity to solidity. 

XXIIL — Notices of some Recent Botomkai Facts. 

Much has of late been written on the subject of the devlopement 
of parasitic plants 'upon man and animals in certain states of disease. 
Attention was early directed to the subject by Audouin and Bassi, 
who examined the disease in the silk-worm, call Muscardine, which 
they showed to be accompanied with the growth of a cryptogamic 
plant, afterwards designated Botrytis Bassiana. Since their observa- 
tions were made known, plants of a similar nature have been detected 
on various larvso and insects. Deslongschamps found a parasitic 
fungus or entophyte in the air cells ^of an eider duck, which died after 
suffering from dyspnoea for nearly a month. Vegetations have like- 
wise been noticed in pigeons, domestic fowls, flamingoes, paroquets, 
and owls, as well as on gold fishes. In most of these cases the fungi 
appeared in the form of transparent articulated filaments, some of 
which presented bodies analogous to sporules. 

Schoenlein and Langenbeck observed similar cryptogamic vege- 
tations in the disease called porrigo favosa, as it occurs in the human 
subject ; and of late years Gruby, of Vienna, has taken up the investi- 
gation, and has given a full detail of the mycodermata which are met 
with in that disease. These mycodermatous plants, or porrigophytes, 
have their seat in the cells of the epidermis, and consist of articu- 
lated filaments, of a diameter varying from the y^^ to the ^ j^ of a 
millimetre. Dr. Bennet has confirmed Gruby's researches. 

In the aphthoe, or thrush afiPecting the mucous membrane of the 
mouth in children, as well as in the disease called mentagra, which has 
its seat in the hairs of the face and chin, vegetable productions have 
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likewise been discovered. They differ slightly from porrigophytes, and 
have been called by Gruby, apiahaphytes, or mentagraphytes. 

Dr. Bennett remarked cellular plants of the same kind in the 
mncous membrane of the lungs, and in the sputa of a patient labouring 
under pneumo-thorax with tubercles. They resembled in many 
respects the Penidllium glavcum of Link 

All the cryptogamic vegetations to which we have referred, are con- 
sidered by most authors as the result, and not the cause of disease. 
They seem to make their appearance in cases where the constitution 
has been enfeebled. 

More recently Mr. John Goodsir observed in the fluid ejected from 
the stomach of a patient labouring under a particular form of dys- 
pepsia, accompanied with water-brash, a vegetable formation, allied to 
the DicOomacece, (a division of sea- weeds.) From its peculiar form 
and locality, he has given it the name of Sarcina ventriculu It is 
microscopic, of a square form, its parts being arranged in a beautifully 
symmetrical manner. The number of cells of which the perfect plant 
consists, is 64. It propagates by the division of these 64 cells into 
four new ones, so as to consist of 256 cells, — and simultaneously with 
this increase in the number of parts, divides into four young plants. 
In the fluid ejected from the stomach, a large quantity of free acetic 
acid was found. 

Similar bodies have been met with by other observers; more 
especially by Mr. Busk, who considers them, however, as not of vegetable 
origin, but as ferments, and probably modified epithelial cells of the 
stomach* 



Mr. Hassall attributes the rapid decay of many fhiits, especially 
apples and pears, to the formation of fimgi in their interior. They 
are of the mucedinous group, and occur in the form of ramified fila- 
ments, which disturb the relation of the cells of the fruit, and stop the 
process of endosmose. The disease commences on the outside of the 
fruit and quickly spreads. The fungi produce sporules which com- 
municate the disease rapidly. Hence, the importance of removing 
decayed fruit, and of keeping a fruit-room dry and airy. 



Another subject taken up by Mr. Hassal^ is the different forms 
assumed by the pollen of plants. The grains of pollen are found to 
vary much in shape and in external aspect, as well as in the number 
of tubes protruded from thenL Characters derived from the pollen 
may thus be employed in classification. In endogenous plants the 
granule of pollen is spherical, oval or elliptical, and generally composed 
of two membranes, rarely possessing more than one pollen-tube. In 
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exogenous plants the granute is more complicated, has two^ three, 
or four enydoping membranes, assumes yarious forms, such as 
three-Iobed, spherical, or triangular, and emits pollen-tubes vairjing 
from three to upwards of fifty* Natural orders are characterised bj 
haying a pollen granule of one type, and the mcnre natural an order 
the more frequentlj will this be the case. 

J. H. R 



4:th January, 1843, — The Presideht in the Chair. 

Messrs. Peter M'Intosh, Greorge Sutherland, and Thomas Hill, were 
admitted as Members of the Society, The following communication 
was read: — 

XXIV. — Practical Bemqrks on Blast Furnaces. Bj George 
Thomsoit, Esq., Mining Engineer. 

There is a manifest abs^ce of an j thing like correct principle in 
iron smelting; and although the reduction of ore bj cementation may 
be an easily explained operation, yet» the peculiar combinations l»rought 
to bear in the blast furnace, seem to present a i»oblem which chenncal 
science is as yet unable to explain. 

In the attempted soluti(«s of the problem, a too Umited number of 
focts haye been generally considered, and g^ieraUzations attempted, 
from &cts bearing partially on 'unyaried conditions. Following the 
system of induction, if a true principle is only to be attained through 
the medium of &cts in eyery YBxiety and under eyery possible condition, 
the object may be assisted, in some measure, by my laying before the 
Society a few &cts which haye come under my own obseryation, and 
may be peculiar. The results giyen are diyided into three principal 
conditions, yiz: Ist^ as respects the direct influence, eceteris paribuSf 
of different material 2d, Influence of shape and size. 3d, Inflamice 
of blast, as to diffusion, pressure, or quantity. 

1st, If^uence of materiaiL^AJtboxLgh M the materials used in 
smelting haye a certain influence; it is the coal which giyes the most 
extraordinary results as respects ^ yield.*' A few results of yariooa 
coals are therefore collected into the following table from my own 
immediate observation. The w<»rd ''yield" is used to denote the 
comparatiye quantity of coals used in the furnace, to produce, or to 
smelt a ton of iron. In the table, the weekly quantity of iron given, 
as produced by hot blast, is EonaU in compariscm with what is now 
made at most furnaces; yet l^ese are the nunre correct comparatws 
results, having been attained with like conditions of size, shape, number 
of tweres, &c. Since that time, the shape and size of furnaces have 
been materially altered, as well as other conditi<ms^ and the make 
greatly in<^reased. 



Digitized by 



Google 



Mb. Gborgs Thombok on Blast Fwmaees. 



86 



i 






8 






I 

I" 



n 



o 



5 

I 






1 



II I I I 1 



>ooS SS9$ 



3 CC CO 

H -fs -fs c^c^eo*^ 



'O *» n3 

•ill 

o o o 






i 8S 



o 



ss 



is 









CO JO 



e<« 



1 1'll I" 



it 



ti 






i-HC^ICO <^^COb* 



I 

NT 
02 



•V-^ 



I 



=3| 



"S 



•8 



h 

II 

ll 



Jl 



•a| I. I.-9 I. I. I. 

d*2 o d €> d d ci 



Digitized by 



Google 



^6 Mr. George Thomson on Blast Furnaces, 

Referring to the Table, the three first coals are found in the same 
coal-field, and at no yerj great depth from each other. The cold 
blast results of these came direcUj under mj own observation, and 
are taken from several years work; the hot blast results are from a 
neighbouring work, and subject to similar conditions in almost every 
respect Here, then, in the same coal-field are three different coals, 
which, when under similar conditions with cold blast give very 
different results, so much so, as to have taken nearly twice as much of 
one kind of coal to make a ton of iron as of another, (yard coal 5^ tons, 
clod coal 3 tons); but when the hot blast is applied, we find they are 
very nearly assimilated, so that, upon the coal which works best with cold 
blast, that application has scarcely any effect^ while on the inferior 
coal it has a most surprising one. 

The two next coals in the table from the Wolverhampton coal-field 
show a similar result. The sixth and seventh, or the two last coals 
of table No 1, belong to North Staffordshire — the district of the 
" Potteries." There my results are also given from a direct personal 
observation of several years; and I do not think I err in saying, 
that the materials of this district, taking coal and ironstone together, 
are the worst in the kingdom for iron smelting. The coals given are 
compared under precisely similar conditions both with cold and hot 
blast, and although obtained from the working of a very small furnace, 
(only 32 feet high,) the comparative results will not be affected thereby. 
They lie very close to each other, being merely separated by a 
stratum of shale a few feet in thickness, often less, and, consequently, 
show how great a difference occurs, not only in different districts, but 
within a few yards, vertically, of the same field. 

With modifications of shape and increase of size, (to which we shall 
attend more particularly under that head,) we were ultimately able to 
work No. 6, Cash coal,) in the furnace, without coking, and at a con- 
sumption of only 2\ tons to the ton of iron, with a make of upwards of 
70 tons a week; but No. 7, (rider coal,) although these conditions 
altered the make considerably and the yield slightly, we were never 
able to work without coking; again and again we tried to do so by 
commencing with a smaU quantity and gradually increasing it, but in 
vain; every increase of this coal to the burden, without coking, was 
followed by a decrease of yield, make, and quality. 

As regards ironstone, the effects of different qualities are not so 
striking as those of coal, with respect to yield, but they have a great 
influence on the quality of the iron produced. Fot instance, that 
which is known as the Shropshire pennystone— a peculiar kind of 
argillaceous ironstone found in small nodules imbedded in a stratum 
of indurated clay — and containing about 30 to 35 per cent of iron, is 
supposed to give the peculiar strength and toughness to the Shropshire 
pig iron. When another ironstone, (siliceous,) locally termed " craw- 
stone/' which is found partially stratified in a bed of sandstone rock, 
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is mixed with the pennjstone, even in proportion of 1 to 10, the 
effect is very observable in making the iron much more fluid, although 
it retains its stoutness. Again : the effect of the ** red ore " of Cum- 
berland, or peroxide of iron, mixed with argillaceous, or other iron- 
stone, is well known ; it adds in eyerj case very materiallj to the 
strength of the iron, and the effect is especiallj so with the hot blast 
Forge cinder, which is a protoxide of iron, mixed with siliceous or 
other foreign matter, has a directly contrary effect both with cold and 
hot blast So much so, indeed, that I hare seen hot blast iron 
which had been made with a large proportion of '' cinder *' so weak as 
to break into several pieces when dropped on the ground from the 
height of a couple of feet I may here remark, that it is not surprising 
that we should hear so many conflicting opinions on the strength of hot 
blast pigs> by those who only quote results without considering the 
conditions which affect them. 

• These results on the quality of iron by the use of different kinds of 
ironstone, are very general, but such effects are well known and are 
constant ; and when we consider that there is only one kind of iron, in 
fact, surely it is worthy the attention of the scientific to inquire whence 
arise such differences, and how they should be produced by a siinple 
mixture of " red ore," or of " forge cinder." 

2d, Influence of shape and size, — We now come to a few results 
connected with the shape of furnaces ; and on this point there seems 
to be at different times a ruling fashion. At the time of making the 
experiment to which I shall first refer, which was before the hot blast 
had been brought into notice, the prevailing fashion in England was 
to make the furnaces as narrow as possible, both at the ** neck," (or 
filling place,) and at the ** hearth." The furnace on which the experi- 
ment was made was at Lightmoor, in Shropshire, the shape and 
size of which is represented fig. No. 1. It Fig. 1. 

worked worse than any of the others with the -yu^J- 

same coal, which was a mixture of those 
already referred to in Table I; and the only 
difference of its shape, compared with the 
others, was in being about 6 to 9 inches 
wider at the boshes, and 3 feet less in height 

This furnace consumed about 5 tons of 
coals in producing a ton of iron, and made 
only about 40 tons per week. The alteration 
made upon it was very simple to appearance, 
consisting only of widening the top from 3 feet, ^- 
to 5i feet diameter, and carrying that width "* 
perpendicularly up 6 feet higher ; also placing 
two filling holes, one on each side, over tweres, 
instead of one in the middle, merely, as it 
were, placing a cylinder of 5^ feet diameter 




Digitized by 



Google 



Mb. Gxqrgb Thomson on Blast Furnaces. 




Fio. 2. and 6 feet high upon the top, as represented in 

fig. 2. 

Simple as the alteration iqypears, bovever, 
it was followed bj very extraordinary results ; 
the moment the charge arrived at the bottom, 
the iron, from hard foige, became fine No. 1. 
The burden was accordinglj increased from 
time to time, until this furnace, with the same 
material and same blast, made 60 ions per 
week of good fcHrge pigs, with a consumption of 
onlj3i<otuofcoaltoatonofiron. The result is 
not attributable to the widening and double-fiU- 
ingholes dhne; for the effect was repeatedly tried 
bj fiUing-holes at the original heigJa direcUy 
under the upper ones, and in every case we had to 
take burden off to make an equal quality, there- 
by reducing both the quantity and the yield* 

Mr. Gibbons, of Corbyns Hall fnmaceiE^ 
near Dudley, has arrived at very striking 
results with cold blast, by alteration of shape and increase of size. 
He states in his publicaticm on the subject, that he was led to the 
idiBa by observing the well-known &ct, that furnaces, especiaHy cold 
blast ones, scarcely ever come into full work until six months after 
they have been blown in ; and also, that every year, so long as the 
'* boshing*' of the furnace is not wholly gone, they improve their work 
both in yield and in quantity; further, in observing that furnaces, when 
iPiQ, 3, blown out, although they had not been working 

for more than six or eight months, were ma- 
terially altered from their original shape. 
By studying the natural shape, as it might 
be termed, he has arrived at an improved 
form; as at fig. 4 

This improved fiimace (fijg. 4,) has more 
than doubb the capacity of his original one, 
(fig. 3,) and the higer content is in the upper 
AoZ^— <ihe top is 8 &et diameter, and there are 
four fiUing-holes. The greatest produce et his 
original fiimace he states to have- been 74 
tons per week, while that of the improved one 
has reached 115 tons in one week. This is by 
cold hUut, with a density of only 1 lb. 13 oz. 
per inch at the twere. 

Mr. Gibbons' opinion, like that of many 
others,, is, that with the hot blast, the shi^ 
or the size has very little efbct ; but that this 
is not the case is now well known. 
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3d, Infiuence of Blast — In cold blast work. Pio* ^< 

ing, some practical men kold that the densitj y gf t; 

iji the blMt should not exceed 2 lbs. to the 
inch, while others work it as high as 3 lbs. to 
the inch, or even more. In re-smelting also 
in the cupola, manj prefer the fenners, which 
give a much softer Mast than the old method 
of the cylinder ; while others, after haying tried 
the fimners, have returned to the original 
and stronger blast of the cylinder. We cannot 
suppose that this is altogether fancy or preju- 
dice ; I hare no doubt that the differences of 
the material subjected to the blast^is the cause, 
in a great measure, of such opposite results. 

At Lightmoor, the various requirements of 
Uast to make the best yield, with the different 
coals, were striking'; coal No. 1, (of Table I,) 
which is the best, required a considerably less 
dense Uast than the inferior, No. 2, (yard 
coaL) Indeed, Uast, either in volume or pres- 
sure, seemed to be of little consequence to the 
working of the clod coal— from If lbs. to 21 
lbs. to the inch, the yield was not affected, 
the only difference being a slight increase of quantity. Nor did 
diffusing the blast by a number of tweres seem to make a material 
difference. It is a fact that, with this coal, and a furnace of ordinary 
dimensions, 60 tons <^ iron have been made in a week by one blast 
pipe only, the muzzle only 3 inches diameter, or 9 circular inches of 
bhst 

On the other hand, the inferior, or as they are caUed there, the " $ul« 
phury " coals, required a highly compressed blast to bring them to 
their 1)e6t yield— one under 2) lbs. to the inch gave very infarior 
results ; compare this with Mr. Gibbons' result— his materials seem 
well adapted for cold blast working — and we find density of Uasl 
not a great object to them. 1 lb. 13 oz. only was his density at 
tweres, and this continued the same although he doubled the capacity 
of his furnace. 

These general &ots seem to contradict the opinion, that the whole 
rationale of the effect of the hot blast is merely a decrease in the 
density of the bkst, because, with the inferior material, which requires 
with cold blast the greatest density, the hot blast has the greatest and 
best effect. 

Those who are acquainted with cold blast woridng, know that most 
materials work best with what is technically called a ''snuff" at the 
tweres ; and to form this it is usual to blow a few inches below the 
surface of the sc<ma, which floats on the iron in the hearth. The 
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"snuff" is a kind of arched tube formed by the cinder at the end 
of twere in the inside of furnace, and through which the blast passes. 
Now it appears to me that this natural muzzle of cinder has a great 
deal to do in diffusing the blast in contact with the material ; and, 
mark that those materials which, from inferioritj, required blast of 
the greatest density, gave the greatest trouble at the tweres, and 
presented practical difficulties in the ''snuffing," which required 
a great pressure mechanicallj to oyercome, and clear awaj for the 
passage of the blast upwards ; for such materials (from what cause I 
know not) always work with great uncertainty at the tweres — sometimes 
having a tendency to stop up entirely, at others not snuffing at alL 

If this practicad difficulty could be ayoided, perhaps the bad material 
might give a better result with a soft blast than we found it to do. 

As regards the blast's density, when used hot, it must of necessity 
be much less than cold ; for the quantity of air injected from the 
blowing apparatus is, generally speaking, no more witii hot blast than 
with cold, while the area of the nose-pipes, taken together, is doubled 
or trebled. The diffusion of the blast by increasing the number of 
nose-pipes, and disposing them around the hearth, has produced great 
increase in make ; and in some cases by this, together with increased 
shape, coak haye been brought to work raw, which, with the first hot 
blast trials, could only be used when coked. 

It seems agreed on all hands, the greater the number of the tweres 
around the hearth the better : and as I am aware that practical diffi- 
culties occur in doing so by the furnace ** blowing forward," I will state 
a simple plan by which we overcame the difficulty. In building our 
furnace we had a round base, as is now common, but instead of the 
usual four openings, we made five— one for the opening of the hearth, 
and four for tweres. By this method the blast from one twere does 
not blow against the other, and neither of them blow directly to the 
fore part ; thus eight tweres may be used-^two at each twere side. 

More pressure is required even with hot blast to work sovHb ma- 
terials than others. For instance, we required but 2i lbs. per inch 
in North Staffordshire when working coke, but with coal, 3 lbs. per 
inch, with much greater heating surface, was required. The quantity 
of blast required here was very great Blowing at four sides, we 
injected into a furnace fully 3000 cubic feet of air per minute, and 
heated to a high temperature. If this pressure happened at any time 
to be reduced, the effect was immediately perceptible, or if one of 
the tweres was taken off, a falling off in quantity and yield was the 
immediate consequence. The materiak were, as I have before noticed, 
the worst I ever saw ; both coals and ironstone being sulphury. 

I will give only one other fact, a very extraordinary one, showing a 
most peculiar effect produced by a simple increase of temperature, at a 
work near Tipton, where the materials are of fair quality. The furnace 
upon which the experiment was made is only Hi feet at ^'bosh," Imd 
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45 feet high, worked with raw coal and hot blast; it produced 100 tons 
a week, being blown with five tweres, of 3 inches diameter each. 

The cross pipes of the heating apparatus were four inches diameteri 
and one apparatus supplied all the tweres. 

The alteration was this — the number of heating pipes were increased, 
the cross pipes increased in size from 4 inches diameter to 7 inches 
diameter, and the main pipes also enlarged ; the top of the furnace 
widened from 4 feet diameter to 7 feet diameter ; ihe number of 
tweres increased from fiye to six, (two on each side and two at bacl^) 
each of 3i inches diameter ; a new steam cylinder of greater power 
was put to the blast engine, but the blast one was kept at same size. 

The consequence is, that more than 150 tons of iron have been pro- 
duced at this furnace in one week, with an improvement of yield, and 
the engine goes no more strokes, showing that actually no more air is 
forced into the furnace than when making only 100 tons a week, (two- 
thirds of present quantity,) although with a much greater area of nozles, 

TABLE No. IL 



COLD BLAST. 




Presfure 
inlbt. 


Total area 

of Nose pipes 

inCircnlar 

Inches. 


CtpMlty of 

Fonwce, 

CttliloFeet 


^^Jte"" 


Works near Glasgow, 

Lightmoor Works, with^ 

6a<i material, ../ 

Same, with good material, 
Fenton Park, with had^ 

material, / 

Corbyns Hall, Mr. Gib-i 

bons, good matiorial,..../ 


3 
3 

2i 
21 

2 


12-5 

12-6 j 
12-5 

18-2 


2500 
2000 

1000 
4000 


45 Tons. 
45 — 
65 — 
25 — 

115 — 


HOT BLAST. 




Pressore 
Inltw. 


ToUlarw 

of Noae pipes 

in Circular 

Inches. 


C»p«)ity of 

Furnace, 

Cabio Feet 


Weelcly m«ke 
of Iron. 


Works near Glasgow, 

Fenton Park Works 


2{ 
2i 

3 

2J 

2i 


18 

27 
36 

45 

.72 


2500 
1000 

2500 
2200 

2600 


60 Tons, 
40 — 

70 — 

100 — 

150 — 


The same, with different "1 

shape of furnace, J 

Tipton, (a Work at) 


The same, with increased"^ 
heating surface, but no > 
greater quantity ofhh&t, J 



I give a short table of the pressure of blast, which shows that the 
quantity of blast bears no constant proportion to the capacity of fur- 
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nace nor to the make. The resultB given from the Glasgow furnaces 
are taken from data by M. Dufrenoy in 1833, — ^but since that period, 
the areas of nose pipes, and the number, and consequentlj make, 
have been increased as at other places. 

This table shows that the quantity of blast varies with different 
material to produce the same quantity of iron, especially with cold 
blast, — with hot Uast the areas bear little relation to the actual quan- 
tity of air injected, which cannot be arrived at without the capacity 
of the blowing cylinder and speed of engines. 

The tables and statements are much more general than I could 
have wished; at the same time I think they sufficiently show that, 
1st, there is a remarkable diflference in the material of different strata 
in the same coal fields; 2d, that modification of shape and alteration 
of capacity have a very considerable efiioct; and 3d» that the effect of 
blast is very various with different materials; that an alteration of its 
temperature, with certain coals, produces a saving of in some cases 
one-half, in others two-thirds of the quantity^ while with other coab 
the difference is scarcely perceptible, and tiie quantity of blast has 
Uttie relation to the quantity or bulk of material acted upon. 

The improvements in iron smelting have been effected simply by 
the observation and consequent successive triak of practical men; 
they have been the result of no principle previously established, — ^no 
theory obtained from the laboratory of the chemist: — and further, I 
think it cannot be denied that the anomalies apparent under each 
condition into which I have divided my results, present a problem 
which, as feu* as chemical analysis has yet gone, it is JBfficult to solve. 
And it must surely be admitted that, had these conditions been pre- 
viously laid down to any one well acquainted, theoretically or prac- 
tically, or both, with the manufacture of iron, together with a careful 
analysis of the material here referred to, he would never have predi- 
cated such results as have in reality accrued. 

That the want of a guiding principle is greatiy felt, and its attam- 
ment greatiy to be desired, needs not to be set forth; and as there is 
no effect without a cause, I do not see that the number of apparent 
contradictions in these ought to make us in the least despair of ulti- 
mately attaining; by the powerful aid of science, a satisfactory rationale 
of the whole case. This, however, wiU never be done by avoiding the 
question — ^by taking a partial view of facts. 



Mr. John Alston described Williams* apparatus for consuming 
smoke, and exhibited a model. 
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ISth January, 1843, — The President in the Chair. 

Drs. M'Neil, Quinlin, and Messrs. Thomas Johnston, Thos. Graham, 
W.S., Andrew Thomson, Alexander Mitchell, jnnr., Robert Graham, 
Andrew Oswald Mitchell, HenryWardrop, Thomas Kyle, Robert Patti- 
son, John Tennant, and Charles James Tennant, were admitted as 
members. The three following papers were then communicated bj 
Dr. R. D. Thomson:— 

XXV. — Experiments on variofAs Manures, By Lord Blanttbe. 



TABLE L 

Experiments mth Oats at West Harlands, Eenfrewshire, J Imperial Acre 

each plot. 



Application. 






fit 






H 



^1 



No application. 

TumbulPs Humus, 1 Obushels,© Is. 

Improved Bones, 56 lbs. 6s. per cwt. 

Sulph. of Soda, 56 lbs. 68. per cwt. 

Foreign Quano, 28 lbs. 25s. per cwt. 

Sol. .£nmo. 28 lbs. 208. per cwt. 

British Guano, 56 lbs. 88. per cwt. 

Soot, 10 bushels, @ 3Jd. 

Nit, of Soda, 28 lbs. ©'^Ss. per cwt. 



717 
644 
675 
762 
768 
770 
788 
880 
908 



bsh. lbs. 
12 10 



11 

11 2 

12 ... 
12 4 
12 22 

12 17 

13 3o; 

12 21 



lbs. 

41 

41 

41 

40 

41J 

40 

41J 

41 

42J 



lbs. 



45 
51 
53 
71 
163 
191 



bsh. Ibi. 



12 

20 
11 



28.8 

26.6 
29.42 
32.75 

27V76 

28.'6 



Remarks. — ^The Grain of No. 1. passed through the hummeler, which seems to have 
increased the weight per bushel 2| lbs. 
The weight of the Light Corn was 29| lbs, per bushel. 



No. 6. 
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Note, — The last column in this table was deduced from the experi- 
ments of Mr. Michelmore and Mr. Watson, made in the University 
Laboratorj.— R. D. T. 

TABLE II. 

Experiments on Potatoes mth Manures over dung, each plot J Imperial 

Acre, 





Produce. 


Increase. 


Value of 
Increase. 




tons owt. qr. lb. 
2 19 7 


cwt qr. lb. 





1. Nothing. cost 08 Od 


Os. Od. 


2. Soot, 7 . . 7Jb8h. ... 28 6id 


2 15 3 21 





Os. Od. 


3. Gypsum, . . 


2 18 1 21 





Os. Od. 


. (Siilp.of&)da,28 lbs.) .^ 
*• t Sul. of Amm., 14 lbs. ] '" *" "** 
5. Imp.Bone«,(Tarnbull'8)... 8s Od 


2 19 24} 


17J 


08. 3}d. 


2 19 2 21 


2 14 


Is. 3d. 


6. Artifi. Guano, 66 lbs. ... 48 Od 


2 19 2 21 


2 14 


Is. 3d. 


7. For. Guano, 28 lbs. ... 68 3d 
o fSulp.ofSoda,28 lbs.) .7,^ 
^•iNitfofSodari* lbs. • • '**'«^ 


3 


3 21 


Is. lOid. 


3 1 24} 


1 1 17J 


2b. 9Jd. 



The column on the right side is the value of the increased produce, 
calculated at 10s. a boll, Renfrewshire measure, or 4:0s. a ton — a Ren- 
frewshire boll of potatoes being exactly 6 cwt 

TABLE IIL 
Easperiments on Wheat at Erskine, 1842, ptr i Imperial Acre. 





•sl 




•8 




t.- 




Application. 




Straw. 


P 


Grain. 


1 


Grain 
Increase. 




.. d. 


lbs. 


lbs. 


bsh. lbs. 


lbs. 


bsh. lbs. 


LSoot, . . . .lObsh. 


211 


1213 


206 


13 33 


58 


2 32 


2. TurnbuU's Humus, lObsh. 


10 


1066 


47 


12 48 


60 


1 47 


3. Do. Imp. Bones, . 56 lbs. 


3 


973 


... 


11 58 


62 


... 57 


4. Do. British Guano, 561bs. 


4 


1193 


185 


14 43 


61 


3 42 


6. Foreign Guano, . 28 lbs. 


6 3 


1049 


41 


11 34} 


6U 


... 33J 


6. No appplication. 


... 


1008 


... 


11 1 


62 


... ••• 


7. Sulph. of Soda, . 661bs. 


3 


1073 


66 


13 7 


62 


2 6 


8. Sulph. of Ammo., 28 lbs. 


5 


1138 


130 


13 38 


62 


2 37 


9. Nitrate of Soda, . 28 lbs. 


6 3 


1159 


161 


13 38 


62 


2 37 



JLXYL'-^Besults of Experiments with Manures on Potatoes. 
By Mr. Dugald Dov*, NitshiU.* 

The field in which the following experiments were made was furrow- 
drained about eight years ago ; had been cropped for a long series of 
years, and was in poor condition. The upper soil is a sandy loam, 

* This paper forms the result of a successful competition for a premium of £5, offered 
by John Wilson, Esq., of Aucheneaden, to the Renfrewshire Agricultural Society. 
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with a close, retentive, cold, tilly bottom or subsoil ; the ground was 
wrought in the usual manner — ^the drills being twentj-eight inches 
from centre to centre. 

The soot was damped with water; the sulphate of ammonia wag 
reduced to a fine powder; the farm-yard manure was spread in the 
drills, and the other manures on the top or along with it ; the lot with 
the soot had a sprinkling of earth between the manures and the setts. 
They were all covered up immediately with the plough. The length 
of the drills was 694 links, by 38 links for each lot, maJdng 42 J Ms, 
all Scotch measure. The guano cost 15*. per cwt. ; the sulphate of 
ammonia, 20s. per cwt. ; the soot, Is. Id, per boll ; the bone-dust, 3s. 
per bushel ; and the farm-yard manure, 7s. per ton, on the ground. 
The following table shows tiie lots, manures, weight of manures, cost, 
and produce, per old Scotch acre, the produce being estimated in 
Renfrewshire bolls, of 5 cwt to the boll ; — 



Appucation. 



CoBt per Acre. 



Produce. 



For every 

£lof 
Manure. 



Lots. 

Y r Guano, 
•\Dung, . . 

2 rSuLof Am., 
•\Dung, . . 

2 TBoneDust^ 

•\Dung, . . 



rSoot, 



Dung, 



tons cwt. qr. 

4 
8 10 

3 
8 10 

20 bushels. 
8 10 

55-1 bolls. 
8 10 



£ >. d. 

3 
2 19 6 



3 
2 19 6 



3 
2 19 6 



3 
2 19 6 



£ ». d. 

5 19 6 

5 19 6 

5 16 6 

6 19 6 



Bis. Pks. 

33 1 

31 3 
33 1 

27 lOi 



Bis. Pks. 

5 8^ 
5 3^ 
5 8i 
4 10 



It win be observed that lots Ist and 3d produced the same quan- 
tities, viz., 5 bolls, 8^ pecks, for every £1 worth of manures made 
use of ; lot 2d, 5 bolls 3^ pecks ; and lot 4th, 4 bolls 10 pecks, for 
every £1 worth ; £5:19:6 being the amount laid out per acre 
on all the lots. Lot 1st was ready for digging three weeks, and lot 
3d, two weeks, before lots 2d and 4tL There were few fiulures of the 
seed in lots 1st and 3d, while in lot 2d about two-fifths of the seed 
£uled, and in lot 4th about three-fifths, or fully the one-hal£ All 
the lots were planted with smooth red potatoes, on the same day and 
under the same circumstances. I did not make up the deficiences 
▼here the seed foiled, conceiving that it was of as much importance to 
the grower to know the manure which had a tendency to destroy the 
teed, as the one producing the greatest quantity. I am satisfied that 
lots 1st and Sd were under- manured, and Uiat lots 2nd and 4th 
were over-manured. These two last ccoitinued to grow, with a strong 
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dark green leaf, till subsequentlj nipped bj the frost The pota- 
toes from them were very large — some of them weighing upwards 
of 1 lb., and several of the shaws producing upwards of 4 lbs. of 
potatoes. All the lots were of first rate quality. The potatoes grown 
with the guano were a peculiarlj richlj flavoured dry mealj potatoe ; 
the potatoes from the sulphate of ammonia a fine dry mealy potatoe ; 
the potatoes from the bone-dust similar; and those from the soot 
very good, but if any thing, inferior to the other two. 

In addition to the foregoing, I tried in the same field, and to the 
same extent of ground, that is, 42i falls, potatoes, with soot, guano, 
bone-dust, sulphate of ammonia, and farm-yard manure, separately. 
The following table shows the weight of manure, cost, and produce, 
per acre, Scots measure : — 



Lots. 


Hanares. 


Weight. 


Cost. 


Produce. 


1. 

1:' 

4. 
5. 


Guano, .... 
Sulphate of Ammon. 
Bone Dust, . . . 

Soot, 

Farm-yaFd Manure, 


tons cwt. qr. 

4 
3 

20 bushels. 

36 bolls. 
8 10 


£ : d. 

3 
3 
3 

1 19 

2 19 6 


Bls.Pk8. 

13 13 

11 1 

10 10 
13 3| 
31 8| 



The potatoes from the guano and bone-dust were small, and had a 
weak shaw ; those from the soot and sulphate of ammonia possessed 
a fresh, strong, healthy shaw, and were of ordinary size. The failures 
were in the same proportion as in the experiments with the mixture 
of dung ; but there were no failures when the potatoes were planted 
with farm-yard manure alone ; the quality of ^e potatoes from the 
guano and farm-yard manure was good ; the quality from the soot, 
ammonia, and bone-dust bad. The failures in the seed in these 
experiments were not made up. The subsoil where the last ^y^ lots 
were planted, was of an open sandy nature, and the upper soil deeper 
than where the first four lots were planted. 

Note. — In the experiments detailed in the two preceding, and in the 
following papers, the results are so varied, probably from the nature of 
the season, that the conclusions to be deduced are not important They 
seem to favour the idea, however, that saline substances, as they have 
been applied in these experiments, are not capable of superseding 
farm manure or night soil altogether — inasmuch as the crop for the first 
year appears generally to be more prolific when the latter is also pre- 
sent It remains, however, to be determined if the influence of these 
manures is of a more permanent nature than that of farm manure— 
and the promised continuation of experiments of Mr. John Wilson, by 
whose desire Mr. M*Lintock's trials were made, will undoubtedly throw 
light on this subject — R.D.T. 
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XXVIL — Experiments with Manures on Oats and Turnips — 1842. 
By Mr. William M*Lintock, Hurlet, 



Experiments with Manures on Oats, 



Materials Applibd. 



J 

I 

GQ 



^1 



Produce. 



II 



6 

7 

8 

9 

10 

11 

12 

13 



14 lbs. Sulphate of Ammonia^ 

13 lbs. Muriate of Ammonia^ 

12 lbs. Nitrate of Ammonia, . 

Nothing applied to this lot, 

50 galls. Ammo. Water from^ | 

Gas Works, mixed with V 

drj ashes, .... J 

70 lbs. British Guano, . . . 

35 lbs. Rape Cake in powder, 

i of a bushel fine Bone Dust, 

li bolls Soot, .... 

20 lbs. Foreign Guano, . . 

11 lbs. Nitrate of Soda, . 

12 lbs. Nitrate of Potash, . 
20 cwt St or Police Manure, 



I 



i 

^i 



II 



lb«. 
224 
252 
273 
179 

228 

202 
217 
200 
231 
212 
220 
301 
259 



lbs. 

336 
394 
454 
259 

337i 

315 

304 

274 

315 

2924 

360 

495 

391i 



Iba. 
30 
40 
56 
38 

40 

42 
40 
37 
42 
39 
44 
40 
41 



Iba. 

590 
686 
783 
476 

605^ 

559 

561 

511 

588 

5434 

624 

836 

691^ 



N'ote. — The soil on which the above trials were made is a stiff claj, 
and has not been drained. The materials were all applied shortlj 
after the oats had brairded, on 13tfa May, and the oats were reaped on 
15th August Lot No. 5 failed, it is supposed, in consequence of the 
extreme dry and warm season. The oats on lots No. 4 and 10 were 
of inferior quality, and weighed only 36 lbs. per bushel, whereas the 
oats from the other lots weighed 40 lbs. per bushel 

The ground on which these trials were made has been sown with 
grasses, which are looking well ; in particular, on the lots where Am- 
moniacal applications have been made. It is intended that the produce 
of hay from each lot shall be carefully weighed next season. 

Note by Dr. B. D. Thomson. — The following is the result of an 
analysis of the soil upon which the preceding experiments were made 
— 500 grains were analysed, and the methods employed were similar 
to those I have elsewhere described. 

In 600 grs. 1000 gn. 

SUica, 265-90 531-80 

Alumina, 75-10 150-20 

Water from decomposed soil, 7960 159-20 

Carry forward, 420-60 841-20 
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In 600 grs. 1000 grs. 

Brought forward, 42060 841-20 

Organic matter, containing about 8 grains Gar- \ 

bon, and 2 of Azote, and y 39*00 78*00 

Water from undecomposed soil, J 

Peroxide of Iron rPf^^yi^f,^""' ' ^Itl) 

^^ iPhospLoflron, . 380 f gg.jg ^,^^ 

Phosphates. iS^^M^r"'. • S'?J( 
*^ V Phosph. of Alumina, 010/ 

Chlorides of Potassium and Sodium of decom- "4 ^ -^ , „„ 

posedsoil, ; ^'^^ 1-^ 

2-10 4*20 

Loss, 12*61 2522 

500*00 1000*00 

Bxperiments on Turnips. 



No. of 
Lots. 



Manures Applied. 



Size of 
Lots. 



Yalneof 
Manare, 



Pboduce. 



21 cwt Mixtof Ashes and Night Soil, 
24 lbs. Foreign Guano, . . 
20 lbs. Sulphate of Ammonia, 
H bushels of Bone Dust, • 
11 bushels Soot, .... 
98 lbs. British Guano, . . 
49 lbs. Rape Cake in powder, 
16 lbs. Nitrate of Soda, . . 
f 16 cwt Ashes & Night Soil, 2s. 8d.\^ 
( 5 lbs. Sulphate Ammonia, lOd. f 



lOfallsJ 
Da 
Do. 
Do. 
Da 
Do. 
Do. 
Da 

Do. 



3s. 6d. 
Da 
Do. 
Do. 
Do. 
Do. 
Da 
Da 

Do. 



cwt.qr. lb. 

10 2 14 

8 

8 1 

8 1 
4 3 
7 3 

9 
3 3 




21 


21 


U 
14 



16 2 7 



Dr. Anderson, jua, gave an account of the recent researches on 
Secretion bj Messrs. Goodsir and Bowman. 



1st F4bnMry, 1843. — The Peesident in the Chair. 

Messrs. William Craig, Peter M'Onie, A. D. Anderson, Wm. Gale, 
William Strang, and George Gardner, F.L.S., were admitted as mem- 
bers. The fdloving papers were read : — 

XXVII L — On the Manner in which Cotton unites with CoXowing Matter. 
By Walter Cbum, Esq. 

The effect of porous bodies in producing combination and decom- 
position, independently of chemical affinity, has of late years occupied 
considerable attention. 
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If we examine, says Professor Mitscherlich, a piece of boxwood bj 
the mieroscope, we find it con^x)6ed of cells, which have a diameter 
of about ii^cih of an inch. Heated to redness, the farm of these 
cells suffers no change, for the particles of which it is composed haye 
no tendency to run together in fusion. A cubic inch of boxwood char- 
coal Ixnled for some time in water, abscnrbed f ths of its yolume of that 
liquid; from which, and other data, it was computed that the surface 
of its pores was 73 square feet. 

Saussure observed, that a cubic inch of boxwood charcoal absorbed 
35 euUc inches of carbcmio acid ; and as the solid part of the charcoal 
formed f ths of its bulk, these 35 inches of gas must have been con- 
densed into ^ths of an inch; or 56 cubic inches into one, under the 
ordinary pressure of the atmosphere. But carbonic acid liquefies 
under a pressure of 36*7 atmospheres; and therefore, with a power of 
condensation equal to 56 atmospheres, which the charcoal exerted in 
Saussure's experiment, at least one-third of the gas must haye assumed 
HoQ liquid state within its pores. Eyery other porous body has the 
same property as charcoal Baw silk, linen thread, the dried woods 
of hazel and mulberry* though they condense but a small quantity of 
carbonic acid» take up from 70 to 100 times their bulk of anmioniacal 
gas; and Saxon hydrophane, which is nearly pure silica, absorbs 64 
times its bulk. The gases enter into no combinaticm with the solid 
which absorbs them, for the air pump alone destroys their union. 

The manner in which gases are attracted to the surface of solid 
bodies is very much like that which these exert on substances dis- 
solved in water. The charcoal of bones has been long em^doyed to 
remove colouring matter from the brown solution of tartaric acid; 
from syrup in the refining of sugar ; and from a variety of other liquids 
containing organic substances; and it is found that the colouring mat- 
ter 80 attracted remains attached to the surface of the charcoal without 
effecting any change upon it. In this animal charcoal the carbon is 
mixed with ten times its weight of phosphate of lime, and if that be 
washed away by an acid, the remaining charcoal has nearly twice the 
discolouring power of an equal weight of ivory blacL Bussy, who has 
made the action of these charcoals the subject of particular investiga- 
tion, informs us, that if ivory black, after the extraction of its earth 
of bones by an acid, be calcined along with potash, and the potash be 
afterwards washed out; or if blood be at once calcined with carbonate 
of potash, and washed, the remaining charcoal has the power of dis- 
colouring twenty times as much syrup as could be done by the original 
bone charcoaL Animal charcoal removes also lime from lime water ; 
iodine from a solution of iodide of potassium, and metallic oxides irooi 
their solution in ammonia and caustic potash« 

A satisfactory explanation of these remarkaUe facts has yet to be 
sought for. Mitscherlicli calls the force which produces them an action 
of contact, or attraction of surface ; and he calculates, as we have seen. 
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the extent of surface in proportion to the mass, as the measure of the 
force which it exerts. On the other hand, Saussure, in his valuable 
paper on the Absorption of Gases, informs us, that charcoal from box- 
wood, in the solid state, absorbs twice as much common air as when 
it is reduced to powder. Now, the effect of pulverization is certainly 
not to diminish the extent of surface. Saussure accounts for it in 
another way, and his explanation seems to connect many of the facts. 
The condensation of gases in solid charcoal goes on, he conceives, in 
the narrow cells of which it is composed, and is analogous to the rise 
of liquids in capiUary tubes. In both, he says, the power appears to 
be in the inverse ratio of the size of the interior diameters of the pores 
or tubes of the absorbing bodies. When we pulverize a body containing 
such ceUs, we widen, open, and destroy ^em. Fir charcoal* whose 
cells are wide, absorbs 4^ times its bulk of common air, and boxwood 
charcoal, with smaller pores, takes 7^. Charcoal from cork, with a 
specific gravity of only 0*1, absorbs no appreciable quantity. 

It appears to me that many of the operations of dyeing depend upon 
this influence of the surface, or the capillary action described by Saus- 
sure. The microscopic examination of the fibres of cotton by Mr. 
Thomson of Clitheroe, and Mr. Bauer, shows them to consist of trans- 
parent glassy tubes, which, when unripe, are cylindrical ; and in the 
mature state, collapsed in the middle, from end to end; giving the 
appearance of a separate tube on each side of the fiattened fibre. As 
the sides of these tubes permit the passage of water, they also must be 
porous ; but the form, or even the existence of such lateral perfora- 
tions, cannot be detected by the most powerful microscope. 

In many of the operations of dyeing and calico-printing, the mineral 
basis of the colour is applied to the cotton in a state of solution in a 
volatile acid. This solution is allowed to dry upon the cloth, and in 
a short time the salt is decomposed, just as it would be, in similar cir- 
cumstances, without the intervention of cotton. During the decom- 
position of the salt its acid escapes, and the metallic oxide adheres to 
the fibre so firmly as to resist the action of water applied to it with 
some violence. In this way does acetate of alumina act ; and, nearly 
in the same manner, acetate of iron. The action here can only be 
mechanical on the part of the cotton, and the adherence, as I shaQ 
endeavour to show, confined to the interior of the tubes of which wools 
consist, or of the invisible passages which lead to it The metallic 
oxide permeates these tubes in a state of solution, and it is only when 
its salt is there decomposed, and the oxide precipitated and reduced 
to an insoluble powder, that it is prevented from returning through 
the fine filter in which it is then enclosed. 

When the piece of cotton, which, in this view, consists of bags lined 
inside with a metallic oxide, is subsequently dyed with madder or log- 
wood, and becomes thereby red or black, the action is purely one of 
chemical attraction between the mineral in the cloth, and the organic 
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matter in the dje vessel, which, together, form the red or black com- 
pound that resiilts; and there is no peculiarity of a chemical nature 
from the mineral constituent being previouslj connected with the 
cotton. The process of cleansing in boiling liquids, and in the wash 
wheel, to which cotton, printed with the various mordants, is subjected, 
previous to being maddered, is to remove those portions of metallic 
oxide which have been left outside the fibres, or got entangled between 
them, and £Eistened there more or less firmlj by the mucilage employed 
to thicken the solution. 

The view I have now given is, in some respects, the old mechanical 
theory of dyeing held by Macquer, Hellot, and le Pileur d'Apligny, 
before the time of Bergman. Although imacquainted with the micros- 
copic appearance of cotton, d*Apligny argued, that as no vegetable 
substance in its growth can receive a juice without vessels proper for 
its circulation, so the fibres of cotton must be hollow within. And of 
wool, he says, the sides of the tubes must be sieves throughout their 
length, with an infinity of lateral pores. We may gather, also, that 
he conceived dyeing to consist, first, in removing a medullary substance 
contained in the pores of the wool, and afterwards depositing in them 
particles of a foreign colouring matter. 

But Bergman, in his Treatise on Indigo, in 1776, upset all this; 
and attributed to cotton a power of elective attraction, by which all 
the phenomena of dyeing were referred to purely chemical principles. 
Macquer soon adopted the chemical theory, and it was keenly advanced 
by BerthoUet, who succeeded Dufay, Hellot, and Macquer, in the ad- 
ministration of the arts connected witC chemistry. Berthollet has 
been followed by all, so far as I know, who have since that time written 
on the subject, but nothing like evidence has ever been produced; and, 
if we only consider that chemical attraction necessarily involves com- 
bination, atom to atom ; and, consequently, disorganization of all 
vegetable structure ; that cotton wool may be dyed without injury to 
its fibre, and that that fibre remains entire, when, by chemical means, 
its colour has again been removed, we shall find that the union of cotton 
^th its colouring must be accounted for otherwise than by chemical 
aflSnity. In particular processes, as we shall afterwards see, attraction 
18 no doubt exerted, but it is an attraction connected with structure, 
and therefore more mechanical than chemicaL 

When we examine, with a powerful microscope, a fibre of cotton, 
^jei either with indigo, with oxide of iron, chromate of lead, or the 
common madder red, the colour appears to be spread so unif^mly 
over the whole fibre that we cannot decide whether the walls of the 
tube are dyed throughout, or that the colouring matter only lines their 
internal surface. But the microscope shows that the collapsing which 
occurs in raw and bleached cotton, is very considerably diminished in 
the dyed. 
The greater number of specimens of Turkey red which I have 
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examined show the same uniformitj of colour ; bat in others of them 
little oblong balls appear all along the inside of the tube, of the fine 
pink shade of that dje, while the tube itself is colourless. But I 
shall resume these observations with a more perfect instrument, which 
I hope soon to possess. 

We have, moreoYor, the powerful analogy of the arrangement of 
colouring matter in plants, in support of this view of the case. " Cel- 
lular tissue,** sajs Dr. Lindlej, in his Introduction to Botany, ** gene- 
rally consists of little bladders or vesicles of various figures, adhering 
together in masses. It is transparent, and, in most cases, colourless; 
when it appears otherwise, its colour is caused by matter contained 
within it" *' The bladders of ceUular tiasne are destitute of all per- 
forations, so far as we can see, although, as they have the power of 
filtering liquids with rapidity, it is certain that they must abound 
in invisible pores." " The brilliant colours of vegetable matters, the 
white, blue, yellow, scarlet, and other hues of the corolla, and the green 
of the baric and leaves, is not owing to any difference in the colour of 
the cells, but to the colouring matter of different kinds which they 
contain. In the stem of the Garden Balsam, a single cell is frequently 
red in the midst of others which are coburless. Examine the red 
bladder, and you will find it filled with a colouring matter of which 
the rest are destitute. The bri^t satiny appearance of many richly 
coloured flowers depends upon ihe colourless quaUty of the tissue. 
Thus, in Thysarwtus faecicuUxris, the flowers of which are of a deep 
brilliant violet, with a remarkably satiny lustre, that appearance will 
be found to arise from each particular cell containing a single drop of 
coloured fluid, which gleams through the white shining membrane of 
the tissue, and produces the flickering lustre that is perceived." Cot- 
ton is itself cellular tissue; and the ligneous basis of all the forms of 
these vessels has the same chemical constitution. 

I have alluded to another class of processes in dyeing where the 
action much more resembles chemical affinity. I mean that in which 
pure cotton, by mere inunersion in different liquids, withdraws a 
variety of substances from their solution. The indigo vat is a trans- 
parent solution of a brownish yellow colour, consisting of deoxidized 
indigo combined with lime, and containing seldom more than j^^ of its 
weight of colouring matter. By merely dipping cotton in this liquid, 
the indigo attaches itself to it in the yellow state, in quantity propor- 
tioned, within certain limits, to the length of the immersion ; and 
all that is necessary then to render it blue is to expose it to the air. 
Here an indifferent spongy substance exercises a power which over- 
comes chemical affinity ; but the mixture which is formed of cotton 
and indigo possesses none of the characters of a chemical compound. 
We can only recognise in this action the same force, whatever that 
may be, which enables animal charcoal to discolour similar liquids. 
Charcoal, as we have also seen, withdraws metallic oxides from their 
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solation in alkalies. Cotton wool has the same power, and it is exten- 
sively used, as a means of dyeing with the yellow and red chromates 
of lead. If lime in excess be added to sugar of lead, dissolved in a 
considerable quantity of water, the lead which precipitates is redis- 
solved in the lime water, and forms a weak solution of plimibate of 
lime. If a piece of cotton be immersed in this solution, it appropriates 
the lead, and when afterwards washed and dipped in a solution of 
chrome, the lead becomes ehromate of lead. 

The same force enables cotton to imbibe basic salts of iron and tin by 
immersion in certain solutions of these metals ; and many other examples 
of what Bersselius calls a catalytic force, in decomposing weak com- 
binations, will occur to those who are familiar with the art of dyeing. 

It appeared to me interesting to compare the amount of surface 
exposed by cotton wool, with that of the more minute divisions of 
charcoal. I am enabled to give the following calculations through 
the kindness of Professor Balfour, who has furnished me with the 
necessary microscopic observations. The fibre of New Orleans wool 
varies most commonly from y^^ to ^-^ of an inch in diameter. 
About 40 of these fibres or tubes compose a thread of No. 38 yam, 
(38 hanks to the poimd.) Ordinary printing cloth has, in the bleached 
state, 493 lineal feet of fibre, or 10*6 square inches of external surface 
of fibre in a square inch, which weighs nearly 1 grain. It is easy to 
compress 210 folds of this cloth into the thickness of one inch. It 
has then a specific gravity of 0*8. One cubic inch has 94163 lineal 
feet of tube, and 16*8 feet of external, surface ; or, if we include the 
internal surface, there are upwards of 30 square feet of surface of fibre 
in one cubic inch of compressed calico. The charcoal of boxwood has, 
as we have seen, 73 square feet of surface to the inch, with a specific 
gravity of 0*6. 

Explanation of the Plate, 

It is copied from the paper of Mr. James Thomson on the Mummy 
Cloth of Egypt, Philosc^ical Magazine, June, 1834. The drawings 
were made, at Mr. Thomson's desire, by Mr. Bauer of Kew, the most 
accurate delineator of microscopic objects that has ever appeared* 
The figures represent ^hs ^^ ^^ ^^^^ ^^ length, and are magnified 400 
times in diameter. 

A. Fibres of the unripe seed of cotton. In that state the fibres are 
perfect cylindrical tubes. At * is a fibre represented as seen under 
water, showing that the water had gradually entered, and enclosed 
several air bubbles ; proving the tube to be quite hollow and without 
joints. If separated from the plant in the unripe state, these fibres 
do not afterwards twist. 

B. Fibres of ripe cotton, both before and after the bursting of the pod 
or capsule. 

C. Various fibres of nnravoUed thread of manufactured cotton. 
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In thickness these fibres vary from ^^jy to yg^ part of an inch. 
The twists or turns in a fibre of cotton are from 300 to 800 in an inch. 
D. Fig. 1. Fibres of raw flax before spinning. 

Fig. 2. Fibres of unravelled thread of manufactured flax. 

The elementary fibres of flax are also transparent tubes, cylindrical, 
and articulated, or jointed like a cane. This latter structure is only 
observable by the aid of an excellent instrument These fibres vary 
in thickness from ^^ to -^-q part of an inch. 

XXIX. — On a Specimen of Artificial Ashestus, 

By F. Penny, Ph, D., Professor of Chemistry in the Andersonian 

University, 

Fob a specimen of this substance, I am indebted to Mr. William 
Murray of Monkland; and, for a very accurate analysis of it, to his 
son, Mr. Francis Murray. 

It was found in a Blast Furnace, embedded in the mass of matter 
which had collected at the bottom of the furnace in the course of 2^ 
years, and which is technically called the hearth; it was in a cavity, 
about 8 inches below the level on which the liquid metal rented, and 
was interspersed with distinct and beautiful crystals of Titanium. 

In all its general characters, this substance corresponds with As- 
bestus. It is colourless, inodorous, and tasteless — and occurs in small 
masses, composed of extremely minute filaments or fibres, cohering 
longitudinally together. These fibres are very easily detached from 
each other— and are flexible, though not so much so as the common 
Ashestus. They have a silky lustre, and are unattacked by sulphuric, 
nitric, or muriatic acid. They remain unchanged in the flame of a 
spirit lamp, and are difficultly fusible even with the blowpipe. 

A preliminary examination having been made to ascertain the 
ingredients contained in the substance, 10 grains of the longest and 
cleanest of the fibres were selected for analysis. This was the largest 
quantity that could be obtained free from adventitious matter. The 
process adopted was the one usually recommended for the analysis of 
insoluble siliceous minerals. The following are the results per cent : — 

Silica, 72-5 

Alumina, 9*0 

Protoxide Manganese, . . 13*2 

Magnesia, 2*0 

Lime, 1*58 

Iron, 2.65 



100-93 



On comparing the above with the analyses that have been given 
of the several varieties of Ashestus, we r emark, that the artificial 
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specimen contains about 10 per cent, more silica, and that magnesia, 
of which there is 25 per cent, in natural Asbestus, is replaced bj the 
protoxide of manganese. Now, it is well known that the protoxide 
of manganese is isomorphous with magnesia, and hence this replace- 
ment of the one bj the other is at once explained. I apprehend the 
substitution of manganese for magnesia will be foimd much more fre- 
quent in the mineral kingdom when minerals are submitted to improved 
methods of analysis. The occurrence of Asbestus in an iron furnace 
affords a beautiful proof of the igneous origin of this substance. 

XXX. — Notice of New Zealand Minerals. 

Dr. R. D. Thomson showed a specimen of Phosphate of Iron, or na- 
tive Prussian blue, from New Zealand, presented to him bj Dr. Ernst 
Dieffenbach, Naturalist to the New Zealand Company, which had been 
analysed in the Uniyersity Laboratory, at his request, by Mr. Robert 
Pattison. Its constituents were — 

Water, 28-4 

Organic matter, • ... 2*8 

SiUca, 5-2 

Phosphate of Iron, . . . 62*8 

"99^ 
Dr. Thomson also exhibited a deposit from a hot spring in the interior 
of the same island, which Mr. Pattison found to have a specific gravity 
of 1-968, and to consist of — 

Silica, 77-35 

Alumina, 9*70 

Peroxide of Iron, . . . 3*72 

Lime, 1*54 

Water, 7-66 

9^98 
From the statement of Dr. Dieffenbach, it appears that the greater 
part of the interior of New Zealand is of a volcanic nature, and 
abounds in hot springs. 



ISth February, 1843, — The PaEsmENT in the Chair. 

Messrs. Andrew Craig, John Heugh, and George Wilson, were ad- 
mitted members. 

The following communication was read: — 

XXXL — Notice of the Fossil Plants in the Glasgow Geological Museum. 
By William Gourlie, Jun. Esq. 

Most of the members of this Society are aware, that previous to the 
meeting of the British Association in Glasgow a Committee was 
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appointed to make a oollection of the minerals, rocks, and organic 
remains of the west of Scotland. Through their exertions, and with 
the kind and zealous co-operation of many noblemen and gentlemen 
connected with the mining districts, a collection was formed, which in 
point of geological interest has not been equalled at any meeting of 
the Association, and which was a source of much gratification to M. 
Agassiz, Mr. Murchison, Sir H. T. De la Beche, Mr. Ljell, and the other 
distinguished geologists who honoured this city with a visit on that 
occasion. Although a part of that temporary museum was merely 
lent by various local collectors, by far the greater part remains in the 
possession of the committee appointed to take charge of it, at a meeting 
held in April, 1841, for concluding the transactions connected with 
the meeting of the British Association. 

In the mean time, the collection is stored in rooms rented from the 
Andersonian Institution, and is only partially laid out, as the Com- 
mittee have not considered it expedient to attempt the formation of a 
Geological museum, on a scale worthy of the city of Glasgow, until the 
recurrence of more propitious times. Having had the pleasure of 
assisting Dr. Scouler in the arrangement of the museum of 1840, and 
been since associated with my friend Dr. Colquhoun in carefully pre- 
serving the specimens, I have drawn up a short notice of the vegetable 
remains in the collection, a department which is attractive not only to 
the scientific student of nature, but also to the popular enquirer, and 
which, I trust, will not be altogether uninteresting to the Society. 

These organic remains consist of plants, fishes, shells, and zoophytes. 
For obvious reasons, they are chiefly from the limestones, shales, and 
sandstones of the carboniferous group of rocks, which extend upwards 
from the old to the new red sandstone, and include the mountain lime- 
stone, abounding in shells and corab, — ^the millstone grit, which occurs 
principally in South Wales and Yorkshire, but which is often absent, — 
and the coal measures, which are absolutely packed with the remains 
of extinct genera of plants, molluscous animals and fishes. 

These coal measures, again, consist of a vast series of marine and 
fresh-water limestones, sandstones, beds of coal of various thickness 
and quality, indurated clay, ironstones, all the varieties of which are 
carbonate of protoxide of iron, and soft argillaceous beds, which being 
of a slatey structure, are generally called shales. The series above 
enumerated is frequently repeated, — in some coal fields reaching a 
thickness which has been estimated at nearly 6000 feet. Mr. Murray 
of Monkland has found the whole thickness in the Lanarkshire coal field 
to be at least 357 fathoms, or 2142 feet, as detailed in an interesting 
section, which he communicated to the Society at the conclusion of 
this paper. 

The following is a brief notice of some of the genera of fossil plants 
which were amply illustrated by specimens from the collection, a cata- 
logue of which is given at the end of this paper: — 
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CcUamit€8.^^The fossil plants referable to the genus Calamites of 
Brongniart, and other authors, occur profaselj in our coal fields^ as well 
as in those of the north of England. Thej are found in a state of 
compression, which renders it difficult to determine their species, or to 
form an idea of their probable affinity to plants of the present day. 
Judging from the remarkable compression of eyen the largest speci- 
mens, it is likely that the oalamite had a hollow jointed stem, with 
trsuisvere phragmata, resembling that of the bamboo cane, and, at 
least in some species, with yerticiUate branches, which again haye yer- 
ticillate leayes. Brongniart thinks that the calamites must haye had a 
close affinity to the recent genus Eqaisstwm, from their striated, or 
rather furrowed, jointed stems, and the presence in one of his speci- 
mens of what he takes to be a sheath; but the objection to this yiew 
is^that they appear to haye had both wood and bark, and consequently 
with the habit of a monocotyledonous plant, they come nearer the dico- 
tjledones in structure. A specimen from the Duke of Hamilton in 
tiiis collection was found in the sandstone in an upright position, and 
shows the form of the stem without the usual compression ; but it is 
apprehended, that eyen were it possible to form a thin polished section, 
it would exhibit no trace of structure. 

ISigUlaria. — A number of specimens in the museum belong to the 
genus Sigillaria, so named from sigUlum, a seal, on account of the 
pecuHar impressions on the stems. Less is known of this genus than 
eyen the calamites, and similar forms are quite unknown in the yege- 
tation of the present day. They are found inclined in all directions, 
sometimes passing yertically through beds of sandstone, but most fre- 
quently in a horizontal position, and then they are crushed so extremely 
thin, tiiat they seem to haye been hoUow like the calamite, and to haye 
possessed yery little substance, although attaining a height of forty or 
fifty feet The compressed stems haye been found as much as fiye feet 
in breadth, and some fragments now produced, particularly a portion 
of S, teniformis, must haye belonged to a yery large indiyidual. They 
are generally fluted longitudinally, and marked at regular interyals 
with single or double scars, eyidently produced by leayes which haye 
been articulated to the stem. These marks are different in the decor- 
ticated state of the fossil from those which appear on the surface of 
the coaly enyelope representing the bark ; this is well seen in the Sigil- 
laria reniformis, M. Brongniart considers these to be remains of the 
stems of arborescent ferns ; but we incline to the yiew of Messrs. Lindley 
and Hutton, who haye established that the fluted Sigillarice haye 
nothing analogous to tree ferns. On the contrary, they appear to haye 
been plants with hollow cylindrical stems, consisting of wood and bark, 
and clothed with leayes— attaining a height of forty to sixty feet — but 
belonging to a femily with no representatiye, or eyen relation, in the 
flora of our day. 

Lepidodendron. — This genus of fossil plants is one of great interest, 
not only on account of its abundance, and the elegance and beauty of 
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its impressions and casts, but from the affinity between the fossil Le- 
pidodendron and two existing genera of plants. In the first yolume of 
the " Fossil Flora," by Dr. Lindley and Mr. Hutton, the authors express 
their belief that the Lepidodendra would be found to be intermediate 
between the Coniferce and Lycopodiacece of the present day. The first 
of these natural orders, the Coniferce, comprehends the pines, larch, 
cedar, &c. The Lycopodiacece, on the other hand, are small in size 
compared with either the Lepidodendra or the Coniferce, and a few 
species are indigenous to this country, where they are familiarly known 
as Club-mosses. The opinion referred to has been confirmed by sub- 
sequent inyestigations. Some of the specimens of this genus contri- 
buted to the collection are of singular beauty, and the attention of 
the Society was particularly directed to specimens of L. elegans, from 
C. J. Baird, Esq., of Shotts Iron-work. A group of " restorations " 
was also represented in a drawing, for the purpose of conyeying some 
idea of the probable appearance of this genus of plants. 

Lyginodendron Landshurgii, Gourlie. — A most remarkable cast of a 
plant was lately sent to me by the Roy. Dayid Landsborough, which 
was found in a quarry of carboniferous sandstone at Steyenston, 
Ayrshire. The specimen when found had a coating of coal, which the 
quarryman unfortunately picked off with his knife, but the exposed 
surface presents a yery singular appearance, and is unlike any fossil 
plant which we haye oyer seen figured. Its peculiar feature, which is 
at once apparent on inspection, is its resemblance to part of a common 
osier basket. Hence Mr. Landsborough has for some time been in 
the habit of humorously distinguishing it as " Noah*s Creel," for want 
of a better name. To supply this desideratum in nomenclature, and 
as no such fossil appears to haye been described or figured, I haye 
yentured to name it Lyginodendron Landshurgii, forming the generic 
name from xvytvog, wicker-work, and hpl^ov, a tree, and dedicating it by 
the specific name to my friend Mr. Landsborough, a gentleman who is 
distinguished not only as a pious and conscientious parish minister, 
but as an enthusiastic and most successful cultiyator of natural history^ 
— one, too, whose warm-hearted and amiable disposition endears him 
to all who haye the pleasure of his acquaintance. The fragments of 
the fossil were spread oyer a space of about two yards, the finest specie 
men found being about eighteen inches in length, by three in breadth, 
and haye not been obseryed except in that place. lii the same quarry 
a great many fossil fruits occur, which are obyiously those of a palm, 
and also specimens of Stemhergia approximata, a singular and rather 
rare coal plant A fine specimen has been deposited in the museum 
of the Andersonian by Mr. J. Craig, The impressions of the fronds of 
ferns were also noticed as being extremely common in the shales and 
limestones of the coal formation, there being not fewer than 130 specieii 
known, nearly all of which belong to the tribe Polypodiacece. 
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I5th February, 1843, — The President in the Chair. 

XXXI. — Notice of the Fossil Plants in the Glasgow Geological Museum, 
By William Gourlib, Jun., Esq. (^Continued.) 

ConifercB. — It is only lately that the remains of Araucarias, or trees 
similar to the Norfolk Island pines, have been identified in the coal 
strata, having previously been supposed to exist only in the secondary 
and tertiary series. From the examination of their polished sections, 
for the preparation of which Mr. Sanderson of Edinburgh is so cele- 
brated, it is clearly ascertained that the Graigleith and Wardie fossil 
trees have been large Araucarias, as the peculiar structure of the 
pines of Norfolk Island, New Holland, or Brazil, is distinctly visible. 
The Araucaria excelsa bears the winters of the south of England 
and Ireland. 

Stigmaria, — The last plant described in the paper, namely, the Stig^ 
^naria, was noticed as being the most extraordinary of all, and, in its 
form, mode of growth, and internal structure, quite sui generis. The 
Stigmaria Jicoides is extremely abundant in the sandstones and shales, 
its ahnost semi-circular, grooved, and pitted arms extending them- 
selves in all directions through the strata in which they are found. 
Prom a large central dome, probably growing in shallow water, a 
number of anna have radiated with great regularity, branching dicho- 
tomously, and extending to a distance of twenty or thirty feet, floating 
under the surface, and covered with long leaves, which appear to have 
been fistulose. In a specimen belonging to Dr. Smith of Crutherland, 

No. 7. 1 
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this hollow structure of the leaves is beautifully seen. We possess a 
fine specimen of a branch, ten feet in length, and a good specimen of 
the central dome maj be seen in the Andersonian Museum. After 
quoting a description of the structure of the Stigmaria from the "Fossil 
Flora," this part of the paper was concluded with the observation, that 
as no plants of the present day have such a structure, Stigmaria repre- 
sents a race now altogether extinct 

An important point of interest is the climate and atmosphere of the 
carboniferous epoch. That the immense plants of the coal lived and 
flourished during the prevalence of a high temperature, equal to, or 
perhaps greater than that of our torrid zone, is now generally believed. 
Brongniart has suggested that during the same period the atmosphere 
contained a much larger proportion of carbonic acid gas than it does 
now, which supplying abundance of food to the leaves of these plants, 
would greatly favour their development, and cause a rapid growth. 

It has also been conjectured that the gigantic lizards, batrachian 
reptiles, and marsupial animals of former days may have been able to 
exist during this state of things, — ^that the homed iguanodon or long- 
necked plesiosaurus might inhale such an atmosphere with zest, and 
that the megalichthys, with its armorial covering of burnished enamel, 
may possibly have delighted to roam in o^rafed waters! Instead of 
indulging in theories which, however ingenious, seem to be somewhat 
extravagant and improbable, we would rather refer the phenomena 
observable in the coal formation to causes even now in operation, and 
agree with our President, Dr. Thomson, that " it is very hazardous to 
draw such conclusions, from the number and appearance of these 
plants, which, for anything we know to the contrary, may have been 
adapted for a colder climate, although analogous in some respects to 
those at present inhabiting torrid regions."* 

The tropical flora of the present day, in many places, such as 
Southern India, Java, or Guiana, is probably more luxuriant than was 
that of the coaL Inunense cities exist in Central America which have 
once been inhabited by races of people acquainted with the arts of 
civilized life, but which are now desolate, and buried in immense 
forests, often so thick and impervious that the light of day can hardlj 
penetrate the mass of foliage. A rank and powerful vegetation has 
invaded the homes, altars, and palaces of this ancient people. Their 
immense and often beautifidly sculptured idols or monuments are 
overturned by the expansion of roots, and bound down by enormons 
ns; and Mr. Stephens, in his intensely 
»m, tells us that the vegetative force has 
{ to lift large masses of masonry out of the 
em up in the air. Luxuriant and vigorous 
>t arise from heat alone, but from the corn- 
outlines of Geology, vol. II. p. 260. 
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bined influence of heat and a humid atmosphere, in which respect I 
need hardlj remind jou that the arid sands and sterile rocks of 
Africa are not to be compared to the hills and dales of more tem- 
perate, but also more humid regions.* It has been suggested that in 
former ages the waters were more extensively distributed over the 
sor&ce of the globe, and the moist atmosphere which would result, 
combined with a temperature much less than that of the torrid zone, 
would suffice to {nroduce an abundant and rapid development of vege- 
table fonos, without the aid of larger quantities of carbonic acid than 
we find in our present atmosphere. We do not know what kind of 
l^ts composed the great mass of the coal strata : equally ignorant 
are we of the capability which such plants as the lepidodendra or 
sigillarise possessed of flourishing in a temperate climate. The occa- 
sional occurrence of an arborescent fern, or of a palm — ^for they are 
both extremely rare in the coal measures — does not furnish sufficient 
evidence of a hot climate, since such rivers as the Amazon or the 
Mississippi are probably at this moment depositing in their estuaries 
immense quantities of plants which may have been borne down in 
their waters for four or five thousand miles. The vast rivers of Siberia, 
two to three thousand miles in length, and the Mackenzie river of 
North America, carry down pines and other trees, with their roots 
attached, for many hundred mUes, finally stratifying them in the Arctic 
Sea. Again, the larches and other pines of Norway or Great Britain 
are quite equal in size to any conifersa which we find in the coal ; and 
there are plenty of arborescent ferns in New Zealand in a latitude of 
nearly 46^ south. It is well known that the great extent of ocean 
gives uniformity and mildness to the climate of the southern hemis^ 
phere, rendering the summers more cool, aud the winters warmer, than 
tbey are in the same parallel of northern latitude. " Captain King 
observed large shrubs of Fuchsia and Veronica, which in England are 
treated as tender plants, thriving and in fidl flower in Terra del Fuego, 
Oat. 56^ 8.) with a temperature of 36^. He states also that humming- 
birds were seen sipping the sweets of the flowers after two or three 
days of constant rain, snow, and sleet, during which time the thermo- 
meter had been at the freezing point Mr. Parwin also saw parrots 
feeding cm the seeds of a tree called * winter's bark,' south of latitude 
55% near Cape Horn." 

* In a more recent work, viz., " Incidents of Travel in Yucatan," by J. L. Stephens, Esq. 
a sketoh i^ gWen to show the manner in which the rankness of tropical vegetation is 
harrying to destraotion these interesting remains of an extinct race. ^ The tree is called 
the alamo or elm, the leaves of which, with those of the ramon, form in that country the 
principal fodder for horses. Springing up beside the front wall, its fibres crept into cracks 
ind oreviees, and became shoots and branches, which, as the trunk rose, in struggling to 
rise with it, unsettled and overturned the wall, and still grew, carrying up large stones 
^t locked in their embraces, which they now hold aloft in the air. At the same time, 
its roots have girded the foundation wall, and form the only support of what is left ; and 
no sketch can convey a true idea of the ruthless gripe in which these gnarled and twisted 
rwtg encircle sculptured stones.'* — Vol. i. p. 394. 
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" So the orchideous plants, which are parasitical on trees, and are 
generallj characteristic of the tropics, advance beyond the 45th degree, 
where they were found in New Zealand by Forster. In South 
Anierica, also, arborescent grasses abound in the dense forests of the 
Chiloe Isles, in lat 42® south, where, Darwin tells us, that 'thej 
entwine the trees into one entangled mass, to the height of 30 or 40 
feet above the ground. Palm trees, in the same quarter of the globe, 
grow in lat 37^; an arborescent grass, very like a bamboo, in 40^; and 
another closely allied kind, of great length, but not erect, even as for 
south as 450°."^ 

In conclusion, is it necessary in urging the establishment of our 
geological museum on a firm basis and more extensive scale, to dilate 
on the advantages derivable from such an institution? The cui bono, 
which is so often addressed to cultivators of natural science by mere 
worshippers of mammon, is quite inapplicable here, for even in their 
eyes geological knowledge is valuable. 

The geological character of a country bears a most important rela- 
tion to the extent of its population, — to the means whereby that popu- 
lation is supported. If we think for a moment on the situation of our 
native city, and reflect that the means by which we carry on with 
advantage those manufactures which furnish employment to a teeming 
population, we may ask if it is likely that Glasgow would ever have 
reached its present extent and prosperity but for the valuable deposits 
of coal, ironstone, limestone, and sandstone, with which she is every- 
where surrounded ? This almost unlimited supply of coal and iron 
has enabled her to stretch a hundred arms to the most distant comers 
of the earth, and grasping the crude produce of the American shrub 
or Caribbean grass, the silk of India or the Australian fleece, she 
returns them to their native climes, variously and wonderfully fashioned 
to the use of man, by their passing visit to a coal field. The present 
may be truly said to be '* the age of iron." Our country is becommg 
intersected by railroads in every direction, — a vast network of iron, 
along which the panting locomotwe darts with the speed of the wind. 
Had the rocks of Clydesdale no connection with the development of 
genius in James Watt, no influence in calling forth the energies of 
Henry Bell ? In our own day we have seen the dominions of Nep- 
tune invaded by Vulcan, and the " wooden walls of England " giving 
place to bulwarks of iron ! The classic Mediterranean, the stormy 
Atlantic, and the Indian Ocean, are now traversed by Clyde-built 
atfiftmfirs- nronelled by Glasgow engines ; whilst the towering Andes, 
>f the Celestial empire itself, reverberate with the 
d piston-rods, which were probably extracted from 
f Monkland or Gartsherrie ! 

♦ Lyell's Principles, vol. i. page 170. 
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Catalogue of the Fossil Plants in the Glasg<m Geological Museum, so 
far as these have been determined. 



Asterophyllites foliosay Lindley and 
Hutton. Fossil Flora, 
If comosa, L, 8f H, 

Calamites approximatus, Stemb, 
» arenaceus, Iceger, 

Mougeottiiy Ad, Brong, 

n casmBbioTwifi, Scloth, This 

is evidently the base of a calamite 
stem ; probably of one of the pre- 
ceding species. 
Cyclopteris orbicularis, Ad, Br, 
Halonia regularis, L, ff H, 
Enorria taxina, L, 8f H, 
Lepidodendron elegans, L, Sf H, 
n gracile, L, jf H. 

n oboyatom, Stemb, 

n omati8simum,^<£j?r. 

IT selaginoides, Stemb, 

B Stembergii, Ad, Br, 

Lepidostrobus yariabilis, L, Sf H, 
Lyginodendron Landsborgii, (xour, \ 



Neuropteris gigantea, Stemb. 

i heterophylla. Ad, Br, 

Pecopteris lonchitica, Ad, Br. 

n cheerophylloideSy Ad.Br, 
n laciniata (?) L, J- H. 
i adiantoides, L, ^ H. 

ff moricata, Ad, Br. 

SigiUaria organum, L, 8f H. 

v reniformis. Ad, Br,, and 
numerous undetermined species. 
Sphenophyllum erosum, L, §f H, 
Sphenopteris (?) bifida, L, 8f H, vet, 
IF myriophyllum, Ad^^Br, 

Stembergla approzimata, Ad, Br, 
Stigmaria ficoides, Ad, Br, In a 
late publication, Mons. Brongniart 
suggests the probability of SOg- 
maria being the branching roots of 
the Sigillaria. 
Trigonocarpum oliyseforme, L, §• H, 



Section of Lanarkshire Coal Field. By William Murray, Esq. 



Fa. Ft. In. 
New Bed Sandstone, various thick- 
ness, 

Sandstone and Shale, . . . 15 
Upper Black Band Ironstone, .012 
Sandstone and Shale, . . . 24 
Upper Coal, . . . .020 
Sandstone and Shale, . . .800 

ELLCk>AL, 3 

Sandstone and Shale, . . • 6 3 
Pyot Shaw Coal, . . .046 
Sandstone and Shale, . . .240 
Maim Coal, . . . .040 
Sandstone and Shale, . . .730 
Humph Coal, . . • .020 
Sandstone and Shale, . . .430 
SpustCoal, . . . .040 
Sandstone and Shale, . • . 13 
Mnsde Band Ironstone, • .008 
Sandstone and Shale, . • .354 
Black Band Ironstone, . .014 
Sandstone and Shale, . . . 12 
Virtue Wbll Coal, . . .026 
Sandstone and Shale, . • • 20 
KiLTONQUE Coal, . . .030 



Forward, 121 4 6 



Fa. Ft. In. 
121 4 6 
.600 
.023 



Brought up, 
Sandstone and Shale, • 
Drumgrat Coal, 
Sandstone and Shale, containing 

Ironstone Nodules, . . . 35 
Slaty-bahd Ironstone, . . .011 
Sandstone and Shale, . • . 20 
Limestone, . . . . .040 
Sandstone and Shale, . . . 16 3 

Coal 12, 2 2 

Sandstone and Shale, • . .200 

Coal 13, 2 6 

Sandstone and Shale, • . .530 

Coal 14, 2 6 

Sandstone and Shale, • • .700 
Canmel Coal, 15, • . .012 
Under Coal, . . • . 10 
Sandstone and Shale, partly un- 
known, 26 

Sandstone and Shale, . . 18 2 1 

Elrst Caomy limestone, • .016 
Shale, Sandstone, thin Coal, and 

Limestone, . • • .400 
Sngshaw Second Limestone, . 2 10 



Forward, 264 3 6 
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Brought up, 
Shale and Ironstone Nodules, . 
Second Caumy limestone, 

Shale, 

First Rass Oill Band Ironstone, 
Shale, • • » • . 

TWO-BAKDS iBDNSfOKS, . 

Shale^ 

IROKSTONX, .... 

Shale^ 

Ibonstons, .... 

Shale^ 

Ibonstonb, .... 
Shale, ..... 
Ibonsxonr, .... 

Shale, 

Ironstone, .... 
Hahl Shale, .... 



Fa. 
264 
. 4 
. 
. 1 

















Ft In. 
3 5 



3 6 

10 

1 9 



3 10 
5 

4 8 
5 
2 



Forward, 275 1 7 



Brought up. 
Ironstone, . • . . 
Sulphureous Shale^ 
Ironstone, . . . . 
Shale and Ironstone balls. 
Ironstone, . . . . 
Shale with Shells, 
Foul-hand limestone. 
Shale and Sandstone, 
Third Caumy limestone, • 
Shale, Sandstone, and Ironstone 
balls, 



Fa. Ft In. 



275 
, 
. 
. 
. 
. 
. 
, 
. 18 
. 



1 7 
9 
4 11 
5 



Shide, Sandstone, and Umertone, 
Sandstone and Shale, . 



3 

4 6 

26 

30 



Fathoms, 357 
limestone of good quality, tiiick- 

ness not known. 
The Old Red Sandstone. 



Mr. John Alston made some obseryations on the noxious effects of 
smoke in the atmosphere. 

Dr. Stenhonse stated that he had detected Thein in Paraguay tea, 
and that he had succeeded in obtaining this principle from tea and 
coffee bj sublimation in Mohr*s apparatus. 



Ist March, 1843,— The Pr£Si1>ent in the Chair. 

The following communication was read :--' 

XXXIL— On the Vital Statistics qff/oe large T&ums of Scotland. 
By Albxandbb Watt, Esq., City Statist, Glasgow. 

It has long been matter of regret that the Registers of Marriages, 
Births, and Deaths, of Scotland, should have been allowed to remain 
in such a defective state, as to prevent the possibility of arriving at a 
correct knowledge of the Vital Statistics of the country ; — and that, 
though in certain towns considerable attention has been paid to 
recording the deaths, no uniform plan has been adopted for the whole ; 
•^nor has any attempt been made, till lately, to arrange such foots as 
may be obtained from them, on an uniform systematic plan, so as to 
enable us to come to satisfactory conclusions, with regard to the com- 
parative value of human life, in different localities ; — or of the moral 
and physical causes, which operate in producing those various effects 
observable in the sanatory condition of different districts of town and 
country, in connection with atmospheric influence, which is found to 
exercise a powerful effect on the human frame. 
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I took an opportunity of bringuig this subject under the considera- 
tion of the Statistical Section of the British Association, at their 
meeting in Glasgow (1840X in a paper which I read, giving a com- 
parison of the Vital Statistics of Edinburgh and Glasgow. A com- 
mittee of the Association was appointed, and funds voted for the 
further prosecution of this subject in Scotland. The magistrates and 
town council of Edinburgh having also placed funds at my disposal, 
to cover the expenses of collecting materials, to enable me to draw up 
a ps^T on the Vital Statistics of that city, for a series of years, I 
took upon myself the labour of accumulating the facts, and construct- 
ing Tables of Marriages and Deaths, for five of the principal towns of 
Scodand, t<^ether with Abstracts of the Births recorded, (incomplete 
as the Registers of Births are,) and of exhibiting some of the most 
important deductions to be drawn from them in the form of a report, 
which, with some curtailments that I regret were found necessary from 
want of space, is now published in the Transactions of the Association 
for 1842. 

The principal results which I have deduced may be acceptable to 
the members of this society, more especially to those of the Statistical 
Section^ who may have an opp(»rtunity of extending these researches, 
and of advancing our knowledge of the social condition of the people; 
and ako of devising the best means of arresting, in its progress, that 
retrograde movement in the moral and physical condition of our town 
population^ to which public attention has lately been so properly directed. 

MARRIAGEa 

From the facts which have been collected, (Report^ pp. 135 — 141,) 
we find that there is a greater proporticm of the male than of the 
female population married in all the towns, for which data have been 
obtained ; yet^ it seems, that in Edinburgh and Leith, there is 2*41 
per cent, more females than males married. In Perth, there is 5*66 
per cent m(»*e females than males married. Still it appears, that in 
Edinburgh and Leith there is 0*2S7 per cent more of the male than 
of the female population married ; and in Perth, there is 0*113 per 
cent more of the male than of the female population married. This 
arises from there being a much larger proportion of females than 
males residing in these towns. According to the census of 1841, 
there resided in Edinburgh and Leith 123*40 females for every 100 
males, and in Perth by the same census, there were 115*59 females 
for every 100 males. In Glasgow and Dundee, however, there are 
more mdes than females married, both in the actual amount^ and in 
the relative proportion they bear to the male and female population 
of these towns respectively. In Glasgow, while there is 0*167 per 
cent more of the male than of the female population married, there 
is 0*887 per cent more males than females married. And in Dundee, 
while there is 0*318 per cent more of the male than of the female 
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Mr. Watt on the Vital Statistics of five large Toivns of Scotland, 117 

population married, there is no less than 2*96 per cent more males 
than females married. There being 110*41 females for eyerj 100 
males residing in Glasgow, and 117*37 females to eyerj 100 males in 
Dundee, by the census of 1841. In Aberdeen, there is 0*352 per cent 
more of the male than of the female population married, while the 
amount of females married is 0*30 per cent greater than that of the 
males ; there being 128*59 females in Aberdeen to every 100 males, 
bj the census of 1841. 

These results are all brought out on the Hyerage of those years 
stated in the foregoing Table, No. L In comparing the proportions in 
this Table, it may be as well to keep in view, that the proportion of 
marriages for the whole of England and Wales, amounts to 0*785 per 
cent of the population.* 

BIBTH& 

As the registers of births in Scotland are so very defective as to be 
of no use in enabling us to arrive at a knowledge of the Vital Statistics, 
either of town or country,t it seems unnecessary here to give any 
abstract of the returns obtained from them, Seurther than to state, that 
the mean annual proportion of births recorded in the Registers of 
births for Edinburgh and Leith is 0*992 per cent of the population ; 
for Glasgow 1*160 per cent; for Aberdeen 1*311 per cent ; for Perth 
1'704 per cent; and for Dundee 1*497 per cent ; while it appears from 
the Fourth Annual Report of the Registrar General, the mean annual 
proportion of births for England and Wales is 3*174 per cent 

DEATHS. 

As it is of the greatest importance that the returns from the 
Registers of deaths should be constructed on an uniform plan, the 
results obtained for the different towns in Scotland are based on the 
same principles as those for the Mortality Bills of Glasgow, which I 
have drawn up for the Lord Provost, Magistrates, and Council of that 
city. The classification of the diseases in the tables, the arrangement 

* See Fourth Annual Report of the Registrar General. 

tThe only register of births, deaths, and marriages in the country parishes of Scotland, 
is that kept by the Session Clerk of the Established Church, in which few of the Dis- 
senters register. The following abstract, supplied by the Rev. Dr. James Thomson, 
exhibits the number of births registered for five years, in the parish of Eccles, Berwick- 
shire, possessing a population of 1930, and 480 church communicants, and where scTeral 
femilies of dissenters reside, and shows that few of the latter register: — 

DI8SKIITEB8. CHUBCHMBN. 

1838, 1 16 

1839, 4 21 

1840, J 26 

1841, 2 28 

1842, 5 24 

Mean for 5 years, . . 2*6 23 
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of which 18 given in the appendix of these BUls, and in the Report in 
the volume of the Association^ is far from being so perfect as would be 
attainable were the Registers of deaths in Scoikuid kept in a more 
perfect and systematic plan, jet it is believed, that the arrangement 
is about as complete as can be satis&ctorilj followed in the present 
state of these Registers ; and as the Registers of the towns reported on 
are kept in a manner similar to each other, comparisons of the causes 
of death at different ages, more especially of the more easily discrimi- 
nated diseases, such a9 croup, fever, hooping-cough, measles, scarlet 
fever, and small-pox, may be considered as satisfactory. One of the 
greatest advantages of the Registers in these towns of Scotland is, that 
the ages at which deaths take place are carefully recorded, which it 
will be found is of great importance in arriving at a knowledge of the 
comparative sanatory condition of towns. 

It is to be observed, that in the Mortality Tables for our Scotch 
towns, there is a distinction between the amount of burials and the 
amount of deaths ; this becomes necessary to enable the reader to make 
comparisons between the amount of mortality in the English towns 
and that of the Scotch, as the still-bom children are not given in the 
Reports of the Registrar GeueraL 

As the population for the different towns, with the exception of 
Edinburgh and Leith,are stated for each year in the foregoing Table of 
Marriages, they are not inserted in Table No. II. The population of 
Edinburgh and Leith amounts in 1837, to 164,676; in 1838, to 165,113 ; 
in 1839, to 165,602 ; in 1840, to 166,089 ; and in 1841, to 166,654. 

From the returns it appears (Report, p. 180,) that in Edinburgh, 
exclusive of Leith, although on an average of years the number of 
female deaths is greater than the number of male deaths by 3*194 
per cent, owing to there being a much greater proportion of females 
than males in that city, the female life is better than the male life 
by 0*500 per cent ; while (page 182,) in Glasgow, though the number 
of male deaths is 5*30 per cent greater than the number of female 
deaths, the female life is only 0*462 per cent better than the male life« 
In Aberdeen, the female life is better than the male life by 0*483 
per cent, and the number of female deaths is greater than the 
number of male deaths by 0*819 per cent In Perth, the female life 
is better than the male life, by 0*207 per cent, and the number of 
female deaths is 6*104 per cent greater than the number of male 
deaths. And in Dundee, the female life is 0*332 per cent better than 
the male life, though the number of female deaths is 2*551 per cent, 
greater than the number of male deaths. 

The following Table exhibits the average annual deaths, for three 
years, in Edinburgh and Dundee, and for five years, in Glasgow, Aber- 
deen, and Perth, with the proportion to the total average annual 
deaths of each of a series of cUseases. 
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TABLE IIL 



DI8BA8S8. 



Bdiibuimil 

BfKAll POPVXJL 

poml8»-40-41 



Glasoow. 
msaji popvxjl 

364,010, 

fOft 1837-38-JO- 

40-41. 



Abbbdkbii. 

SlBAB POVOLA. 

63,366, 

roB 1837-39-39- 

40-41. 



Pbbth. 
Mkab Popvl. 

19,435, 

FOB 1837-38- 

39-40-41. 



DVNnXB 

Mban Popola. 

09,691, 
roB 1839-40-41. 



Acddenta, 

Aged, 

Asthma, 

Bowel Complts. 

Catanrfa, 

Childbirth, 

Croup, 

Decline, 

Dropsy, 

Fever, 

Head,o^ 

Heart, o^ ... 

HoopingcoQgh,.. 

Inflammatioii, 

Measlesy........ 

Nervous, , 

Scarlet Fever, 
Small Pox, ... 
MisceUaneons, ... 



82 

621 

231| 

IS 

27i 

^H 
602| 
128 
325 
302| 
51 
118 
27U 
104 
21) 
72i 
771 
215 



1 toercrr 

42*92 

812 

5617 

15-21 

298*88 

128*78 
71*35 
5*84 
27*00 
10-83 
11*68 
69-02 
29*88 
12*97 
33-84 

162-46 
48*66 
45-51 
16*37 



189| 
744| 
203| 
977| 
98i 



165i 

1383| 

263| 

11764 

456J 

53 

4364 

4894 

5284 



2544 
8814 
2834 



44*80 
11-39 
41*68 

8*68 

86*42 

844|100*79 

51*37 

613 
32*22 

7*21 
18*58 
16013 
19*44 
17*33 
16*20 
55411 53*74 
33*31 
22*26 
29*92 



144 

8O4 

134 
224 

64 
34 
8 

51« 
144 
6I4 
274 

24 

n 
304 

10* 
17 

18^ 
40 



to •rery 

29*98 

5*33 

31*72 

18*92 

67*40 

126-88 

143*80 

8*32 

30*38 

7*02 

15*51 

196*10 

56*76 

1419 

42*29 

25-37 

3219 

39*21 

10-78 



13 
1054 
284 
334 
134 
3 

11* 
634 

174 

384 

414 
44 
184 
274 
18 
224 
13^ 

224 



to ercry 
39*47 

4-86 
21*ft6^ 
15*36 
38*29 

171*06 
45*82 
8*04 
28*83 
13*43 
12*39 

106*91 
28*19 
18*86 
28*61 
23*11 
37*73 
52*36 
23-11 



84 
1324 

50 
157 

164 

11* 

22 
179 

61* 
121* 

89 

13* 

74 

85| 
106 

23 

72 

834 

72 



1 to 9tmy 
42-42 
10-89 
28-83 
9*18 
88-26 

127-20 
65-53 
8*05 
23*50 
11*88 
16*19 

108*12 
19*48 
16*82 
13-60 
62-68 
20-02 
17*23 
20-02 



Total Afloertd., 



31861 110 



82204 1*08 



4314 1*00 



5004 



1*( 



14084 102 



Total Not Do. 



3334 10*56 



2664 31*88 



8424 



124 



4009 



384 37*60 



Total Deaths,. 



3520 1*00 



84864 I'OO 



12744 



5134 1*00 



14414 1.00 



The proportions which the Diseases, stated in the aboye Table, bear 
to the whole amount of Deaths, and also to the Populations of each of 
the towns respectirelj, are given in the Tables contained in the Report 
already referred to ; and, what is of still greater importance, the ages 
at which death takes place by the various diseases are carefuUj 
exhibited. 

It had occurred to me, on drawing up papers on the Vital Statistics 
of Glasgow and of Edinburgh, that the uniformity of certain results 
was deserving of particular notice, and led me to the belief, that by a 
more extended field of observation, it would be found that this uni- 
formity was not accidental, but the result of certain specific laws of 
mortality operating at different ages. It will be perceived that this 
view of the case is very much strengthened by facts brought forward 
in the Report on the Vital Statistics of five large towns of Scotland ; 
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and they are still further confirmed by the resnlts exhibited in the 
Mortality Bill of this city for 1842. 

The most striking uniformity in the amount of deaths, caused by 
any of the diseases at certain ages, is in the cases of fever in Edin- 
burgh and Glasgow. It viU be found that in Edinburgh the average 
annual amount of fatal cases of fever, for the three years ending with 
1841, is 325, or 0*235 per cent of the mean population these years ; 
and, in Glasgow, the average annual amount of fatal cases of fever, 
for the Jive years ending with 1841, is 1156^-, or 0*445 per cent of 
the mean population of these years. Notwithstanding the difference 
in the amount of deaths by fever, in these two cities, it is found that 
the amount of deaths which occur by that disease, under five, under 
twenty, and at twenty years of age, and upwards, bear an uniform pro- 
portion to the whole &tal cases of fever in these two towns respectively. 
The following figures show that the difference is very small indeed : — 

In Edinbubgh. In Glasgow. 
Pep cent. Per cent 

Proportion of deaths, under 5 years, *^ 

caused by fever, to the whole > 12*41 12*07 

deaths by that disease, J 

Do. do.— under 20 years, . . 29*74 29*05 

Do. do.— 20 years and upwards, . 70*26 70*94 

I have deduced similar results for eruptive and other diseases, 
for these towns, although some of them are not so very close to each 
other as the foregoing, arising from causes yet to be ascertained, 
yet it will be found that they are very nearly the same. Nor are these 
results confined to the operation of these diseases in the Scotch towns, 
as is obvious from the following abstract : — 

In Manchester. In Liverpool. 
Per cent. Per cent. 

Proportion of deaths, under 6 years, '\ 

caused by measles, to the whole > 92*49 91*27 

deaths by that disease,* J 

Do. do.— under 20 years, . . 99*35 99*75 

Do. do. — 20 years and upwards, . 0*64 0*24 

While there is such a great similarity in the proportions in the 

amount of deaths by measles, at the several ages, in these towns, it 

will be observed that the proportion of the whole of these cases to the 

. population in Manchester is 0*275 per cent, and only 0*146 per cent 

in Liverpool, for the year for which the example is given. 

That there are specific laws which govern the amount of deaths, by 
the various diseases, is very strongly confirmed by the proportions 
exhibited in the Glasgow Mortality Bill for 1842, (not yet published,) 

♦ For the year 1839. 
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corresponding with those formerly brought forward, for an average of 
years. We may take small-pox, as an example : — 



Proportion of deaths, mider 5 years "^ 
of age, caused by small-pox, to > 
the whole deaths by that disease, j 
Do. do. — ^under 20 years, 
Bo. do. — ^20 years and upwards, 



In Edinburqh, 
During an 

average of yean. 
Per cent 

82-68 

95-23 
4-76 



In Glasgow, 

During 1842. 

Per cent. 

82-33 

96-70 
3-29 



So far as has yet been proved, the results for a series of former 
years, for Glasgow, and those for 1842 are also very nearly the same, 
more especially in the case of measles. 

It is not the least remarkable of the results exhibited in relation to 
the Vital Statistics of Scotch towns, that the proportions of deaths 
at various ages, caused by the diseases classed under the head of 
bowel complaint, are nearly the same, more especially in Edinburgh 
and Perth, notwithstanding the inaccuracies which may be expected 
to arise from the present mode of registering these complaints. 

The following is the annual average proportion which the deaths by 
bowel complaint, at different ages, bear to the whole annual average 
deaths by that complaint, in different towns, and also to the population. 



AGES. 


Edimbuboh. 


PSRTH. 


DUNDBB. 


Glasgow. 


ill 


III 

ft & 




t& 


|!i 


ft & 


|l| 


III 
h 


Under 2 years of age, 
Under 5 years, ........ 

Under 20 years, 

20 years and upwards. 


Percent. 

79-106 
85-014 
87-608 
|12-391 


Percent. 

0-132 
0-142 
0-146 
0-020 


Per Cent. 

79-041 
82-634 
85-029 
14-970 


Per Cent. 

0-135 
0-142 
0-146 
0-025 


Percent. 

77-919 
84-288 
,86-836 
13-163 


Percent. 

0-204 
0-221 
0-228 
0-034 


Percent. 

84-066 

90-693 

93-475 

6-524 


Percent. 

0-311 
0-335 
0-346 
0-023 



It wiU be observed, from the above Table, that the proportions for 
Glasgow and Dundee are not quite so close to each other as those for 
Edinburgh and Perth. In the prosecution of this subject, as I have 
observed elsewhere, it may be found that these differences arise from 
the peculiar habits or condition of the people, together with the local 
circumstances of towns. In the meantime, however, a considerable 
portion of the differences in these results may safely be attributed to 
inaccuracies in the registration of the disease. 

I am the more particular in directing attention to the operation of 
these laws, which appear to govern the amount of mortality at differ- 
ent ages by the several diseases, as they have hitherto escaped observa- 
tion ; and the examples thus brought forward seem to warrant the 
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belief, that ander more advantageous circumstances, in respect to the 
better registration of the causes of death, the precise effeets^ of these 
laws may be so clearlj established, as to place the science of vital 
statistics upon a more certain basis, and lead to the adoption of such 
sanatory regulations as to secure — ^what may be esteemed one of the 
greatest blessings to a community — a healthy population. 

I would farther observe, that many of the results brought forward 
in the tables, and in the general remarks upon them, now published 
in the volume of the British Association, tend to prove that tihe excess 
of mortality in various localities, is as the condition of the people and 
the local circumstances of towns. This is exemplified to a considerable 
extent by a comparison of the mortality at different ages in London 
and Manchester, "with that of Edinburgh and Glasgow at the same 
ages. It cannot escape observation, that with the exception of the 
difference in the amount of their populations, London and Edinburgh 
bear a great resemblance to each other, as to the general condition 
and occupations of their inhabitants ; and it is well known, that Man- 
chester and Glasgow bear a close resemblance to each other in these 
respects. The figures in the three tables given in the original report 
exhibiting the comparative mortality of five English towns, prove that 
the mortality of Manchester at different ages, bears the same proportion 
to that of London, as the mortality of Glasgow at the same ages bears 
to that of Edinburgh. Though the three tables for the English towns, 
substituted for those in the original report, for the very proper reasons 
stated by the chairman in his introduction to the report, do not give 
the figures which exhibit this fact in the most striking light, they 
may be obtained from them; and although these figures do not turn 
out to be precisely the same as those contained in the original tables, 
they are not very different 

The facts recorded, (Report, Table No. 74, page 185,) show that 

the mortality under five years of age in Glasgow, is greater than it is 

in Edinburgh under the same age by 10*96 per cent,* while (No. 

75, page 186,) it is found, that the mortality in Manchester under five 

years of age is 10*83 per cent greater than it is in London under the 

same age. Again, (Table 76,) it will be seen that in Glasgow the 

mortality imder 20 years of age is 1207 per cent greater than in 

Edinburgh under that age; and (Table 77,) it will be found that the 

mortality in Manchester under 20 years of age is 11*76 per cent 

neater than in London under the same age. It will also be observed, 

^ow the mortality at 20 years and upwards, is 

it is in Edinburgh ; while (Table 79,) it will 

lity at 20 years and upwards in Manchester 

m it is in London. 



leae per centages arc of the whole deaths io each town 
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As it is only the amount of parties buried, and not the amount of 
parties who die within the limits of these towns, that we obtain from 
our present Registers, we can therefore only come to a knowledge of 
the comparatiye sanatory conditions of these towns by attending to the 
ages at which death takes place. 

The important results obtained fr(Hn a comparison of the mcfftality 
of these towns, are well worthy of consideration, and in connection 
with the other facts Inrought forward, strongly prove that it is more 
from the preyention of disease than from the. curing of it, that we are 
to expect the greatest advantage to the well*being of our town popula- 
tion. And it is to our municipal auth(»rities, as well as to the legisla- 
tore, that we are to look for carrying out such sanatory improvements 
as may promote the health, and ccmsequently, the general happiness of 
the people. 

Professor Gordon made some observations on the causes of acci- 
dents in coal mines, and on the proper means of ventilating the latter. 

A committee, consisting of Professor Andrew Buchanan, Mr. Watt, 
and R. D. Thomson, M.D., were appointed to report on the means of 
improving the state of Vital Statistics in Scotland, and the condition 
of the people in reference to disease. 



\5ih March, 1843, — The Vice-Pbesident in the Chair. 

Messrs. William Keddie, John M* Andrew, and Andrew J. Duncan, 
were admitted as members. 

Mr. James Thomson, G.E., made a communication on the atmos- 
pherical railway. 

The following paper was read : — 

XXXIII. — Examination of the Gowdie Pine Eesin. 
By Robert D. Thomson, M.D. 

The Cowdie Resin has been known for some years to those botanists 
who are familiar with the vegetation of New Zealand. Mr. Robert 
Brown informs me that he possesses a very large and elegant specimen 
of this substance ; but it does not appear to have hitherto attracted the 
attention of chemists. I have been acquainted with its external pro- 
perties for some years, from a specimen in our private chemical 
museum in the college, but it was only in the course of last spring 
that my attention was particularly called to its examination, in conse- 
quence of having large and beautiful specimens presented to me, by 
my friend. Dr. Ernst Dieflfenbach, formerly of Giessen, and lately 
naturalist to the New Zealand Company, who, by his laborious and 
indefatigable exertions, while resident in New Zealand, has contrk 
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buted so extensiyelj to our knowledge of the moral and physical con- 
dition of that interesting British colony. — {See IHeffenhacKs Traoels 
in New Zealand^ London, 8t?o, 2 vols.) 

I am indebted to Mr. Robert Brown for the information that this 
resin is derived from the JDammara Australia — a tree which belongs to 
the natural order Goniferce and division Abietince, — {See also Lam- 
bert's Pines.) The resin is, I believe, known by the native name of 
**Cowdie,^' and, in consequence, the tree from which it exudes is 
usually termed the "Cowdie Pine.** There is an excellent specimen 
of this tree in the Glasgow Botanic Garden, on which I have been 
able to detect distinct traces of a resinous exudation. In the same 
garden, also, there is a specimen of the Dammara orientalis, from which 
the danunara resin, previously described by chemical writers, is pro- 
bably derived ; {Lecanu and Brandes, Thomson's Veget Chem., p, 538 ;) 
and on the stem of this species, also, I have observed unequivocal 
proofs of the presence of a resin. The cowdie resin occurs in large 
masses, from the size of the fist to a much greater magnitude. It is 
tnmsparent when freshly fractured ; but, as it comes from New Zealand, 
generally it is slightly opalescent — a character which is said to be 
produced by the action of water or moisture. The colour of the resin 
is light amber. It is easily fused, and then emits a resinous or tur- 
pentine odour. A small portion of the resin dissolves in weak alcohol, 
but the greater part remains insoluble. The solution in alcohol evolves 
the smell of turpentine. The resin, when agitated with hot absolute 
alcohol, forms a fine varnish, which might be found valuable in the 
arts. A similar result follows its treatment with oil of turpentine. 
Sulphuric acid dissolves it ; and water, added to the solution, precipi- 
tates the resin in fiocks. 

Resins are usually divided into two classes, and are termed, accord- 
ing to their characters, acid and neutral resins. The cowdie resin 
appears to belong to both of these classes. When boiled with spirits, 
a portion of the resin dissolves, and there remains a white resin, which 
is insoluble in weaker spirits, but which forms, with absolute alcohol, 
a fine transparent varnish. That portion of the resin which dissolves 
in weak alcohol, possesses all the characters of an acid, forming salts 
with metallic oxides, and is not precipitated by ammonia ; while the 
precipitate, occasioned by adding water to the alcoholic solution, is 
quite soluble in ammonia. The alcoholic solution of the acid portion 
of the resin reddens vegetable blues. I propose to term it JDammaric 
acid ; while the residual white resin may be called Dammaran, to dis- 
tinguish it from the Dammarin of Lecanu and Brandes. 

ENTIRE RESIN. 

The entire resin, without the action of any chemical reagent, was 
pulverized and dried at 212® F., and afforded, in two analyses, the fol- 
lowing results, when burned with oxide of copper : — 
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L 9-435 gw. gave 26-71 gn. C0„ and 8*73 grs. HO. 
IL 5-69 do. 15-565 gw. C0> 
Hence we have— 

I. U. Mean. 

Carbon, 74-30 7460 74-45 

Hydrogen, .... 10-28 10-28 

Oxygen, 15-42 15-27 



100-00 10000 

To determine whether the resin was sufficiently dried, a portion 
was fosed and exposed to a temperature of 350^ for some time. The 
following were the results of two analyses : — 

L 6-97 grs. gave 1930 grs. C0„ and 618 grs. HO. 
II. 7-96 da 6-93 grs. Ha 
This is equivalent to— 

I. IL Mean. 

Carbon, 7546 75-46 

Hydrogen, .... 9*85 9*67 9-76 

Oxygen, 1469 14-78 



10000 100-00 

From these data we may deduce the following composition : — I use 
•75 for carbon ;-^that being the number employed by Dr. Thomson 
since 1813, as deduced by him from the specific gravity of carbonic 
acid and composition of olefiimt gas. The number of Professor Liebig 
(-758,) is so near this that the formula will scarcely be altered by the 
use of the latter number. 

Calculation. Experiment. 

Carbon, ... -75 X 40 == 30- s= 75-23 75-46 

Hydrogen, . . -125x31= 3875 = 973 976 

Oxygen, ... 1' x 6 = 6- = 1504 14-78 



39^875 10000 100-00 
The close correspondence of the theoretical and practical results in 
reference to the hydrogen, may lead us with some degree of confidence 
to assume the following formula^ as representing the composition of 
tbe Cowdie Resin 

Gut Hji Qe 

and adopting an analogous view to that of Professor Liebig, in refer- 
ence to the composition of turpentine resins, we may consider the 
basis of the resin 

C^i Hao jj 

becoming by the substitution of one atom of oxygen, and the addition 
of 5 atoms of oxygen, 

v'40 Hso H _i n 

+ ^^ 

No. 7. 2 
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HYDROUS DAMMARIC ACID. 
The resin was boiled in saccessiye pcnrtions of alcohol, until the 
latter ceased to dissolve any more of it The solution was then pre- 
cipitated bj water. The precipitated resin was washed and dried at 
the temperature of 212*> F. (lOO^ C.) but not fused. 
6*9 grs. gave when burned with oxide of copper 

18-39 grs. CO2 and 5-78 grs. HO. 
The result is therefore for the hydrous acid :~^ 
Experiment. Calculated. 

Carbon, , . . 72-69 . . 73-39 , 
Hydrogen, . . 931 . . 947 . 
Oxygen, . . . 1800 . . 17-14 , 



40 atoms. 
31 

7 



100-00 100-00 

This approaches the formula G40 Hsi C^. 

If the alcoholic solution of the dammaric acid be allowed to evaporate 
spontaneously, the resin is deposited apparently in the form of crys- 
talline grains. 



ANHYDROUS DAMMARIC ACID. 
To determine the atomic weight, a solution of dammaric acid in 
alcohol was mixed with an alcoholic solution of nitrate of silver, to 
which some caustic ammonia had been added, at the boiliqg tempera- 
ture; the silver salt after being washed and dried was analysed ; — 
4-26 grs. gave by ignition -58 Silver = '622 Oxide of Silver. 
From which we have — 

Oxide of Silver, .... 14-60 14-75 1 atom. 
Dammaric Acid, . . . 85-40 86*27 2 atoms. ' 
To determine the composition of the anhydrous acid, the silver sal 
was analysed. 

6-62 grs. gave when burned with oxide of copper, 15*73 CO, 
and 5-39 HO. 
The composition of the silver salt is, therefore. 
Carbon, . , . 64.78 65-45) 

Hydrogen, . . 901 911 

Oxygen, . . . 11-61 11-72 

Oxide of silver, 14-60 14-75. 



Atomic weight = 86*27 
or 4313 X 2 



10000 10102 




and that of the anhydrous acid is, 




Experiment. 


Calculation. 


Carbon, . . 75.86 = 43 x -75 =32-25 


75.43 


Hydrogen, . 10-56 = 36 X '125= 4-5 


10-52 


Oxygen, . . 1359 = 6x6- =6 


14-05 



10000 



42-75 



100-00 
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Hence the formula of the anhydrous acid corresponds with 

Ca H„ 0. 

and the silver salt is» 

Bidammarate of silver 2 (C^ Ha, 0«) + A, O 
Or if we view the analysis as giving an excess of hydrogen, the com- 
position of the anhydrous acid would be as follows: 

40 X -76 = 30- 75-47 

30 X 126 = 3-75 944 

6x6- a= 6- 1609 

39.75 10000 
The formulae would then be 

Hydrous Acid, . . . . C40 Hsi Oy 

Anhydrous Acid, . . . G40 Hjo Oe 

i 0=H0 

the difference being an atom of water. 

DAMMARAN. 

I give this name to the substance remaining after the separation 
of the dsunmaric acid. It is a fine white brittle resin, apparently 
insoluble in weaker spirit, but forming with absolute alcohol a beautiful 
colourless varnish, and also, a similar preparation with oil of turpentine. 
This substance appears to be identictd in composition with the resin. 
When dried at 212^, (100 G.) its composition was found to be as fol- 
lows : — 

74 grs. gave when burned with oxide of copper, COj 20-36, HO 6*4. 
This is equivalent to. 

Carbon, 7602 

Hydrogen, 9*60 

Oxygen, 15-38* 

100-00 
If we compare this with the formula, G^ Hsi Oe, we shall find that 
it corresponds very closely. 

By exposing this substance to a higher and longer continued heat, 
it was found to absorb oxygen pretty rapidly, and to alter, of course, 
in its composition, as appears by the two following analyses : — 
L 6-57 grs. gave 16-75 CO, and 57 HO. 
IL 7-64 grs. gave 20-33 COg and 6-7 HO. 

Dried at 300* for 3 dajiB. Dried at 350'' for 4 days. 

Carbon, . . . 72-56 ...... 69-26 

Hydrogen, . . 9-74 10*32 

Oxygen, . . . 17*70 . . .. . . . 20-43 



100-00 100-00 

* 6j Mr.,DaTid MlUer, Laboratory Assistant. 
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The influence of heat may hence account in some degree for the 
more rapid formation of resins from oils of the turpentine type in 
warm countries, and also for the greater solidity which resins acquire 
than in more temperate latitudes. 

DAMMAROL. 

When the Gowdie resin is exposed to the heat of a spirit-lamp, it 
melts, and, hy the continuation of not too high a temperature, heavy 
vapours arise which gradually and slowly pass over, and condense in 
the receiver in the form of a fine amber-coloured oil swimming on the 
surface of water. It is obvious, therefore, that by this treatment the 
resin has been resolved into dammarol and water. By evaporation 
at 300^ the water disappears and the oil remains. It boils at a high 
temperature. 5*98 grs. gave when burned with oxide of copper, 18*03 
grs. CO, and 6.02 HO. 

The composition of dammarol is, therefore,— 

Carbon, 82-22 

Hydrogen, 11*14 

Oxygen, 6*64 

100-00 
The following would be the composition if the formula were C^ 
Hst Os, supposing that three atoms of water were detached from the 
resin to form dammarol. 

Carbon, 82-19 .... 40 

Hydrogen, 9-66 .... 28 

Oxygen, 8-25 .... 3 

100-00 

The analysis gives an excess of hydrogen, proceeding from the 
retention of water. 

The action of heat upon resins was known as early as 1688, 
(Memoires de' L*Acad$mie BoyaU dee Sciences de Paris, 1688,*) and 
the relative proportions of water and oil obtained by the distillation of 
these bodies were accurately noted. Golophan or common rosin, for 
example, it is stated when distilled in the quantity of two pounds, 
afforded 26 ounces 4 drs. of oil, and 3 ounces 1 dr. of an acid liquor. 
Neumann, a most sagacious chemical writer, whose works may even 
yet be consulted with benefit by modem chemists, was well aware of 
the nature of the products of the distillation of resins, and of the 
derivation of resins from essential oils. '< Essential oils,*' he says, 
" by digestion or heat, {NeumanrCs Cfhemistry, hy Lewis, Aio, lr758, p. 
269,) change into babams, and at length into brittle resins. Distilled 
again in this state, they yield like most of the natural resins, a portion 
of fluid oil" 

* See also OoUedion de pieces Aoademiques, Tome I. p. 141.— 1754. 



Digitized by 



Google 



Dr. R. D. Thomson*S Emminatim of the Cawdie Fine Resin. 129 
DAMMARONE. 

When dammara resin is finely pounded and mixed intimately vith 
five or six times its weight of quick-lime, and the united powders are 
distilled bj the low heat of a spirit-lamp, either in a tube retort, or in 
a larger yessel, if the quantity experimented on is more considerable, 
dense white fiimes speedily make their appearance, which condense in 
the receiyer first in the form of water, having an ethereal odor, and 
gradually as a thick amber coloured oil which floats on the surface of 
the water. By the application of a heat of 300% the water soon dis- 
appears, while a dark oil remains, which may be further purified by 
rectification. This oil is exceedingly liquid when hot, but on cooling 
and exposure to the air, it becomes thicker. Its boiling point is above 
270° F. It bums with a dense smoke, and is soluble in alcohoL 

4-3 grs. gave when burned with oxide of copper, 13*59 COj 
and 4*465 grs. HO. 
This is equivalent to. 

Carbon, 86-22 

Hydrogen, 11.53 

Oxygen, 2-25 



100- 
The result corresponds with the following calculation : — 
Carbon, ... 38 X '75 =28-5 85-39 

Hydrogen, . . 31 x -125 = 3-875 11-61 
Oxygen, ... 1x1* =1- 300 



33-375 100-00 
There is an excess of carbon in the analysis, which I believe to be 
owing to the very great difficulty of separating the whole of the carbo- 
hydrogen oil which forms the basis of the resin, and is disengaged in 
the first stage of the distillation. All those who have made researches 
on resins, are familiar with this obstacle to precise formulae. If we 
compare this formula with that of dammaran, the action is pretty 
obvious. 

Dammaran, . C^ Hsi Oe 
Dammarone, . Cas Hsi O > 



C, 06 = 2CO,+ 

By this it appears that two atoms of carbonic acid have been 
removed, and one atom of oxygen ; that carbonic acid is fixed by the 
lime, is proved by the effervescence of the residue in the retort on the 
addition of an acid. The cause of the disappearance of the oxygen is 
not so clear ; and I therefore prefer the foUowing formula, where the 
removal of the oxygen is accounted for :— 
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Carbon, . . . . 38 X *76 = 28-5 


86-64 


Hydrogen, . . . 30 X -126 = 375 


11-27 


Oxygen 1 X '1 = 1* 


3-09 


33-25^ 


M)O-0O 


The comparatiTe formula vill then be — 




C« H« 0, 




e, H,^ 





2 16-= 2 CO, + HO 

The preceding experiments assist in carrying out certain generalisa- 
tions which had been deduced from a more limited series of data, and 
serve to confirm the idea of the analogy of the resins, and of their 
derivation from an oil of the turpentine type. 

The resins, perhaps, are more interesting to the chemist than at 
first appears, from their analogy to other bodies of vegetable and 
animal origin. Whether their basic oils are derived from the deoxida- 
tion of other bodies in plants supplied with* a larger amount of oxygen, 
or are formed directly from their gaseous constituents, is subject for 
inquiry. If it be true that plants evolve no heat, (although it is not 
easy to comprehend how gases can be condensed without such a dis- 
engagement,) then it would appear that no combination of carbon and 
oxygen — ^no proper combustion, such as occurs in the animal system, 
takes place in plants ; and hence it would follow that the essential oils 
are formed directly from their elementary constituents. But the state- 
ment (Brongniart,) which has been msAe, that plants evolve heat in 
fertilization, that oxygen is absorbed, and carbonic acid given oat, 
would appear to favour the idea that combustion can occur in plants 
as well as in animals. The admission of the operation of this process 
in plants would throw much light on the following table, representhig 
a descending series, with the exception of the first, into which some 
bodies of animal origin are introduced for the same of comparison i-^ 

Protein, ...... C48 ^» Ou Ne 

Gum, C^ H44 O44 

Starch, . C48 H40 O40 

Base of Cane Sugar, . . C48 H^ 0^ 

Fat, C44 H40 O4 

Bees-Wax, C40 H40 0, 

Dammaran, C40 H,| Oe 

Cholesterin, Cag Hs, 

Base of the Resins, . . . C40 Ha 

In reference to the preceding table, the analogies of starch and gum 
are sufficiently apparent in the analysis of flour, while the conversion 
of starch into sugar, by artificial methods, and in vegetation, is too 
well known to require more than a notice. The production of wax 
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'from sugar was long ago shown bj Huber, and has recentlj been hap- 
pily brought forward by Liebig, in evidence of the purposes which 
sugar and starch fulfil in the respiratory economy. The intermediate 
position which fat sustains between sugar and wax, renders the views 
of Liebig, with respect to the production of fat from starch, highly 
probable ; and I am strongly inclined to infer that cholesterin occupies 
a lower stage in the reducing process, from the fact of my having 
obtained from it di£Perent products, and one approaching naphtha in 
its odour and apparent composition, and from various other considera- 
tions, which I hope soon to be able to detail more fully. The pos- 
sibility of the derivation of turpentine oils and resins from starch and 
m^ar scarcely requires to be pointed out 

Note. — Since writing the above, the observation by the French 
chemists of the existence of stearic acid in wax, confirms the plausi- 
bility of Liebig's view of the analogy of fat and wax, and strengthens 
the opinion which I have long entertained, that cholesterin is the Wax 
U mammiferoBS animals. 



29th March, 1843, — The Vice-President in the Chair. 

The report on the present state of Vital Statistics in Scotland 
was read, and referred to a committee. 

XXXIV. — On the Fibrin contained in the Animal Fluids, the Mode in 
which it coagulates, and the Transformations which it undergoes. By 
Andrew Buchanan, M.D., Professor of the Institutes of Medicine, 
Unvoersity of Glasgow. 

I. — CHARACTERS OP THE FIBRIN IN THE ANIMAL FLUIDS, 

The substances named Fibrin by physiologists do not seem to be all 
identical in chemical composition. The buflfy coat of the blood has been 
recently ascertained to comport itself quite differently with chemical 
reagents, from the substance which forms the basis of muscular fibre. 
The same is probably true of all the substances to be here spoken of, as 
they are more analogous to the former than to the latter modification 
of Fibrin. Still farther, they probably vary in chemical composition 
in the successive changes of condition which they are observed to 
undergo. 

The substances, to which I wish here te direet your attention, are 
distinguished by the following characters. They all form part of 
certain animal fluids, of the serous or albuminous class, from which, 
when withdrawn from the body, they separate spontaneously, concreting 
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into a soft tremulous mass. The circumstance of their existing in the 
liquid form distinguishes them from the solid fibrin of the muscles ; 
while their spontaneous coagulability distinguishes them from albu- 
men, which they closely resemble in all other respects, and which is 
the chief animsJ principle found in the liquids in which they occur. 

U. — ^ANIMAL FLUIDS CONTAINING FIBRIN. 

The principal animal fluids, which contain fibrin, are the Blood ; 
the Lymph of the lymphatic vessels ; the Liquid of Kisters ; the 
Goagulable Lymph, as it is usually caOed, met with under circum- 
stances to be mentioned hereafter ; and lastly, the liquid of the pro- 
perties of which I had the h(Hiour to read to the Society an account 
in the year 1836, formed by the mixture of the serum of the blood 
with serum from cavities lined by serous memtemes. 

m.— OBJECTS OF THIS MEMOIR. 

1. The fibrin, existing in these liquids, is usually held to exist in 
them in a state of solution ; only passing to the solid state after they 
sre withdrawn from the body, during coagulation. I believe that 
opinion to be err<»ieous : and the first object of this ps^r is to show, 
that the filnin does not exist in those liquids in the state of solution, 
but exists while yet within the body, already sdidified, and organized 
in the form of granules and vesicles ; and that the process of coagula- 
tion consists, simply, in the aggregation of these minute granules and 
vesicles into a mass visible by the naked eye. This can only be 
demonstrated by observing the ceagulable liquids, under the micro- 
scope, before, during, and after coagulation. 

2. The second object of this paper is to show, that the fibrinous 
granules and vesicles contained in these coagulable liquids are 
probably identical with the cell-germs and cells out of which, accord- 
ing to t^e doctrine of Schkiden and Schwann, all the tissues of the 
body are developed. 

3. My third object is to show in what way the fibrinous granules 
and vesicles are transformed into corpuscles of purulent matter ; and 
that most probably they are converted also by an analogous process 
into the red corpuscles of the blood. 

4. I shall last of all offer some conjectures as to the mode in which 
these granules and vesicles originate in the serous fluids. 

I do not intend to discuss these subjects in the order in which they 
are here mentioned, but merely point them out as those, on which the 
following observations upon the serous fluids containing fibrin are 
chiefiy intended to bear, and which I shall illustrate as opportunity 
occurs. I begin with the fluid of blisters, as being that which is most 
easily procured for observation, and which illustrates, in the most 
striking manner, several of the subjects just enumerated. 
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IT. — ^BLISTER LIQUID. 

1. Mode in iohich Blisters are produced. — It is well-known that 
when a cantharides plaster, or other local irritant is applied to the 
skill, the epidermis is detached from the corium, and raised in a 
Ulster. This detachment implies, that the fluid contained in the 
Ulster has been poured out with so much force frt)m the surface of 
the corium, as to rupture all the organic connections between the 
corium and epidermis. There are no vascular connections between 
these tissues, but the epidermis is bound down bj the ducts of the 
sudoriparous glands and sebaceous follicles, which must of course be 
ruptured whenerer a blister rises on the skin. The epidermis is also 
bound down bj the hairs, which constitute a much firmer bond of 
connection, and accordingly, the irritation and other circumstances 
being the same, it is the number of hairs arising from the surface that 
determines the size of the blister produced. Hence it is, that blisters 
upon the head are generally said not to rise, the minute vesications 
produced occupying only the interstices between the hairs, and not 
attaining the large size which they often have upon the breast, sides, 
and other parts less provided with hairs. 

2. Sources of Liquid, — Whence does the liquid of blisters proceed ? 
Ajs it is formed instantaneously in cases of scalding, it might be sup- 
posed to proceed from ruptured vessels, but there is no reason to 
think that any vessels are ruptured in the process of vesication. The 
liquid proceeds, in all likelihood, almost entirely from the capillary 
vessels which are ramified so plentifully on the surfoce of the skin, 
and which, when they are distended with blood in inflammation, pro- 
duce similar vesications. Nevertheless, as the liquid of blisters is not 
quite identical with the serum of the blood, it is not improbable that 
a small portion of it may proceed from the large lymphatic vessels on 
the surface, and from the ruptured ducts of the sudoriparous and 
sebaceous glands. 

3. Qualities of, and changes which it undergoes.'^The phenomena 
exhibited by the blister liquid at different periods after effusion, has 
not, so fEur as I know, attracted the attention of physiologists. The 
liquid portion of it has been frequently subjected to chemical analysis, 
but of the more interesting coagulable portion no notice has been 
taken. When the blister liquid is drawn off, soon after being effused, 
it yields a coagulum so small, that it may readily escape observation ; 
wh^ it is not drawn off till later, the coagulum becomes more 
abundant, and generally the more advanced the period of drawing it 
off, the more abundant is the coagulum. I once drew of^ in a case of 
bum, about 4 oz. of serum from some large vesications several days 
eld. TbB serum was perfectly liquid as it flowed into the cup in 
which I received it ; and also some time afterwards, when I transferred 
it from the cup into a bottle: but on examining it soon thereafter, it 
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had formed a firm coagulum, occupying at first the whole extent of 
the liquid, hut gradually contracting in size. It may he affirmed, 
then, in general, that if the vesicated skin has not heen so much 
injured as ta interfere with its healthy actions-, the hlister-liquid 
always yields a coagulum of fibrin, which becomes more and more 
abundant, as the blister is the longer unbroken, up to the period when 
coagulation takes place within the blister itself. This period occurs 
sooner or later, according to the size of the blister, the vigor of the 
constitution, and probably other circumstances not yet ascertained. 
The coagulation is sometimes so complete after the application of a 
blister during twelve hours, that the liquid drawn off yields little or 
no fibrin ; and sometimes, as in the case just mentioned, the fibrin is 
not coagulated when the blister is several days old. 

4. Contains microscopic globules, which form coagulum. — We have 
thus the process of coagulation taking place in circumstances 
peculiarly favourable for determining its nature, for we can examine 
the liquid before, during, and after coagulation, and thus witness all 
the steps of the process. 

When we examine the liquid under the microscope immediately 
after being withdrawn from the blister, or shortly thereafter, we find 
it to contain transparent vesicles fioating free in the liquid. These 
vesicles are pretty uniform in size, are nudeolated, and resemble very 
closely the corpuscles of the blood. (Fig. 1.) Their number varies 
in different cases. When they are very numerous they speedily attract 
each other, and run together into a mass of fibrin. This mass is at 
first distinctly seen to be made up of a congeries of the vesicular 
corpuscles, (Fig. 2.) but it continues, probably under the influence of 

Fig. 1. Fig. 2. 



EXPLANATION OP WOOD-CUTS. 

Fig. !«/, Appearance of Blister Liquid soon after being drawn off. Vesicles mostlj 
isolated : a few of them coalescent, forming small masses of fibrin. 

Fig. 2dy A coagulum of Fibrin, in which the vesicular structure is stiU distinctly 
visible. 
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the same attractiye power, to diminish in size, and some of the con- 
stituent corpuscles contracting more than others, their appearance is 
Tariouslj altered and disguised. 

The process of coagulation, then, seems to be a very simple one^ 
consisting in the aggregation of the fibrinous globules and granules 
diffused through the liquid, by a force perhaps little difibrent from 
Gohesiye attraction. The obserrations recorded below, lead to the 
same conclusion as to the nature of the process in other instances^ 
In all probability, the reason why the fibrinous globules do not coagu- 
late within the yessels and cavities of the body is, that they are kept 
in equilibrium by the attraction of the contiguous tissues, which being 
ihemselres made up of similar corpuscles, probably possess a similar 
attractiye power; but when the coagulable liquids are withdrawn 
from the body, the antagonist power is destroyed, and the fibrinous 
globules, under the influence of mutual attraction, are aggregated 
into a mass. 

If the coagulum first perceiyed in the blister liquid be removed 
immediately, free globules will still be observed in the liquid, and by 
and by a fresh coagulum will form; and thus several successive 
coagulatioiis may take place, before the liquid is seen altogether 
deprived of its globules. 

5. Formati(m of filammtSf and reticular tissue in substance of coagu- 
lum, — After complete coagulation, the primary vesicles are no longer 
observed, their cavities being obliterated, and the membranous 
parietes converted into short solid filaments, inextricably interwoven 
with each other. On the first concretion of the fibrinous mass, it is 
voluminous, extending over the whole space occupied by the consti- 
tuent vesicles and their interstices. It soon, however, contracts to 
a smaller size, and the rapidity of the contraction is much accelerated 
by mechanical agitation, as by drawing the coagulum out of the liquid. 
After contraction, it has lost its transparency, and has the form of an 
opaque white membrane or thicker mass. In a thin shred of this 
mass placed under the microscope, the vesicles of which it at first 
consisted, are found to have disappeared, leaving a homogeneous 
structure, of which from its density the constituent filaments are with 
difficulty perceived. Sometimes again distinct vesicles are seen here 
and there imbedded in the coagulated mass. 

The mode of formation of the reticular tissues, or those which have a 
basis of cellular membrane, does not appear to me to be, as it has been 
described by Schwann, by the division of vesicles elongated into fila- 
ments. No such process of division is ever seen in the fibrinous 
vesicles, while every mass of fibrin, from the moment of its formation, 
seems to affect the reticular form. Instead of this reticular form 
depending upon the arrangement of the parts of single vesicles, it 
depends on the arrangement of the vesicles in relation to each other, 
which, whether they retain their vesicular shape, or what more gener- 
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ally happens, become filamentous, always affect a reticular arrange- 
ment. This arrangement is less easily seen under the microscope than 
with the naked eye. The coagulum of the blister liquid does not show 
it so distinctly as a loose coagulum, such as that of blood diluted with 
water before coagulation, or the coagulum which forms in the mixture 
of the serum of the blood with that of the serous cavities. 

6. Identity of the fibrinous vesicles and granules, with cells and cell- 
germs. — The tendency which the fibrinous granules and vesicles hare 
to transform themselves into cellular membrane, appears to me to 
render it probable, that they are identical with the cell-germs and 
cells out of which the tissues of the body are developed. According 
to Dr. Barry, these cells are not distinguishable under the micro- 
scope froim blood-corpuscles, a character which applies exactly to the 
vesicles of the blister-liquid. 

7. Conversion of the fibrinous vesicles into Pus globules. — ^When the 
actions going on upon the vesicated surface are of a healthy char- 
acter, as soon as the fibrinous corpuscles are sufficiently abundant, 
they concrete into a coagulum. This coagulum hardens into a crust 
or scab, under the protection of which the epidermis is reproduced, 
and then the crust falls ofL When, on the other hand, the actions are 
of an unhealthy character, whether from the severity of the original 
injury, or from the rupture of the blister, and the consequent irrita* 
tion by the atmospheric air of the raw surface, the fibrinous globules 
gradually change their colour, and are converted into pus globules. 
This change seems to be effected by the liquid contained within the 
membranous vesicles becoming more and more opaque, and as this 
change of colour takes place, the globules gradually lose their attrac- 
tive power over each other; hence the globules of laudable pus when 
examined under the microscope appear perfectly distinct, and have 
no tendency to aggregation. There are, however, upon all inflamed 
surfaces globules and granules in every stage of transition, from the 
transparent fibrinous, to the opaque purulent state. Many of these 
are more or less adherent, and constitute the flakes and layers of 
coagulable lymph observed upon inflamed surfaces. When these 
are examined under the microscope, they are found to consist of 
corpuscles of various sizes irregularly aggregated, and hence seems to 
have sprung the notion entertained by some pathologists, that pus 
globules are formed by the disintegration of globules of fibrin, or of 
blood ; the former of which, from an erroneous theory (as appears to 
me), of the mode in which they are produced, have been named 
" eocudation globules.^* This notion is best refuted by observing the 
steps of the process described above ; and also by the size of the great 
majority of the globules of laudable pus, thus originating, being equal 
or little inferior to that of the blood globules or of those of fibrin. 

With respect to the process by which the transparent liquid within 
the fibrinous capsules is converted into an opaque one, I believe it 
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to be analogous to the process bj which serum exposed to the air is 
conyerted into an opaque Uquii which collects at the bottom, and 
which resembles pus in all its sensible qualities, but consists of irre- 
gular flocks instead of globules; and it is not improbable, that some 
of the less healthy forms of pus which are more flocculent than glo- 
bular, originate in a similar waj within the bodj. 

I believe that pus is never formed, as many maintain, in inflamed 
vessels and secreted from them. The formation of pus is most dis- 
tincUj observed in blisters upon the skin, in which we can watch the 
whole steps of the process, bj which effused serum is converted into pus* 
The same gradual conversion of effused serum into pus is observed in 
inflamed serous cavities. It may also be observed in the clear liquid 
which exudes from ulcerated surSEices, and which speedily thickens 
into pus. 

V. — COAGULABLE LYMPH. 

The fluid named coagulable lymph, is, probably, in every respect 
similar to the blister liquid, except in this, that in the latter, one 
of the two serous elements necessary for the development of the 
fibrinous corpuscles, is effused in a greatly disproportionate quantity, 
and hence the production of organized fibrin goes on comparatively 
slowly. In coagulable lymph, on the other hand, the two elements 
are effused in exactly the necessary proportions. Organized fibrin is 
formed therefore with great rapidity, and hence the utility of coagu- 
lable lymph in repairing solutions of continuity, and loss of substance 
of the body. The fibrinous globules developed in coagulable lymph, 
are either entirely converted into new tissues, as in wounds which heal 
by the first intuition, or simple fractures of the bones; or they are 
{Murtly converted into granulations and partly into pus, as in healing 
ulcers and abscesses; or they may be entirely changed into pus of 
various character, by the process described above. The corpuscles 
observed in coagulable lymph, vary more in size, and are less regular 
in form than those of the blister liquid. 

VI.— LYMPH OF THE LYMPHATIC SYSTEM. 

All those who have observed the lymph drawn from the thoracic 
duct and lymphatic vessels, describe it as possessing the property of 
spontaneous coagulability. Gerber represents it as not being coagu- 
lable in the extreme lymphatic vessels, and only to acquire that pro- 
perty as it passes towards the heart 

The account given of its i^pearance under the microscope varies ; 
but most observers agree that it contains corpuscles more minute than 
the corpuscles of the blood. There is much reason to think, that the 
description which has been given of it, by one of the most eminent 
physiologists of the present day, (see MuUer's Physiology: Translation, 
p. 259,) ought to be applied to the coagulable lymph from a small 
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sinus, rather than to the lymph from the Ijmp^tic vessels. Sacli a 
sinus might readilj form after a wound, and would secrete a fluid 
which, in its first stage, would have all the characters of coagulable 
lymph ascribed to it— -while our knowledge of the pathological pro- 
cesses that take place in divided vessels, whether blood-vessels or 
lymph-vessels, is contrary to the supposition that these vessels should 
continue with patent orifices, affcer the rest of the wound had closed, 
pouring out their natural contents. Nothing short of the injection of 
the lymph-vessels after death, and the demonstration of their opea 
mouths, could establish so improbable a supposition. 

VIL — BLOOD. 

1. Contains transparent fibrin, and red globules, — It is well known 
that blood soon after being drawn coagulates, and thereafter sepa* 
rates into two parts, the coagulum or solid part, and the serum or 
liquid part The coagulum consists chiefiy of the red blood cor- 
puscles, but it is universally acknowledged to contain also « portion 
of colouriess fil^in to which the -coagulated mass chiefly owes its 
tenacity. What are the grounds on which this opinion rests ? In the 
first place, as the lymph is continuaUy pouring into the blood from 
the thoracic duct, the colourless fibrin which the lymph is known to 
contain must be introduced into the blood. In tlie second place, in 
cases of inflammatory disease, and certain other circumstances, the 
transparent fibrin coagulates separately from the red corpuscles, the 
latter constituting the lower portion of the coagulated mass, while the 
former constitutes the upper layer, commonly called the buffy coat of 
the blood. It may, however, be objected that this is a phenomenon of 
disease, and that we must show the blood to be similarly constituted in 
the healthy state. The most conclusive argument then in behalf of the 
opinion in question is derived from the phenomena observed when 
liquid blood, as it flows from the arm, is mingled .with about eight 
volumes of serum of blood, when the red x^orpuscles faU to the bottom, 
forming a dense layer, and the transparent portion, much more volu- 
minous, occupies the upper part. The same phenomena are seen in a 
still more beautiful and convincing form, when the transparent fibrin 
is separated by the filter in a state of perfect purity. I have repeatedly 
obtained it in this form, although I regret to be obliged to add, that 
the experiment much more frequently fails than succeeds, and that i 
have been quite unable to determine on what circumstances the suc- 
cess or failure depends. 

2. Transparent fibrin generally held to exist in solution in the 
serum of the blood, — In what state does the trimsparent fibrin exist 
in the circulating blood ? The generally received opinion is that it 
exists in a state of solution in the serum, the two together constituting 
what has been named of late years "the liquor sanguinis;*' ssii that 
the fibrin only passes to the solid state after the blood is drawn, during 
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the process of coagulation. If this be true, it follows as a consequence, 
that the two parts into which the blood separates spontaneously after 
being drawn, are not the same as those of which the blood is seen to 
consist, by the microscope, when it is circulating in the blood-vessels : 
for the fibrin, which, in the latter circumstances is united to the solid 
portion, is, in the f(»rmer circumstances, dissolved in the liquid portion. 
It appears to me that the whole of this doctrine is erroneous. I believe 
the solid and liquid portions, of which the circulating blood is seen to 
consist, under the microscope, to be the very same as the solid and 
liquid portions into which the blood, after being drawn, spontaneously 
separates : that the whole coagulum, or part which affects the solid 
form after being drawn, existed previously within the blood-vessels in 
the solid form : that during the coagulation of the blood there is no 
mysterious precipitation of a solid previously held in solution, but 
that the process of coagulation consists simply here as in the cases 
already mentioned, in the aggregation of granules and globules pre* 
Tiously existing diffused through the serous liquid, but not cohering : 
and that the only peculiarity in the coagulation of the blood consists 
in this, that some of the solid corpuscles, by the aggregation of which 
the coagulum is formed, are red, while others are transparent, and that 
the latter possess a much higher cohesive power than the former. It 
follows, if these opinions be correct, that the term ** liquor sanguinis'^ 
should be banished from physiology, as conveying a whole series of 
erroneous ideas as to the constitution of the blood. 

3. Fibrin exists in the blood, not in soltUion, hut in the form of 
transparent granules and vesicles,*^lfi what way can the transparent 
fibrin which exists in coagulated blood, be shown to exist in the solid 
form in liquid blood ? It may be thought by many that this is a very 
simple matter to determine ; that we have only to put liquid blood 
under the microscope, when we shall at once be able to distinguish the 
red from the transparent corpuscles. But all who are in the habit of 
examining with the microscope the corpuscles in the animal fluids, 
know that it is only when they are congregated in masses that their 
colour is perceptible, so -that we can determine whether they are red 
or transparent : but that, when single globules are observed, they are 
only distinguishable from the surrounding transparent liquid, by their 
refractive power, which gives to them all the same solar yellow colour, 
varying in tint according to the intensity of the light under which 
they are seen. Thus it is, that the transparent corpuscles of blister 
liquid are in no way distinguishablo from red blood corpuscles intro- 
duced into it 

It is only by examining the portion of the blood yielding a colourless 
coagulum, separate from that yielding the red coagulum, that the 
question at issue can be decided. I have already mentioned the cir- 
cumstances in which the separation of these two portions of the blood 
takes place; now in all of these cases, so far as has yet been observed. 
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the liquid yielding the colourless coagulum, is found to contain 
transparent globules and granules swimming through it previous to 
coagulatiod. 

Thiftia tiie case with the milkj liquid which collects on the sur- 
face of inflammatory blood before coagulating into the buffer coat 
This liquid has been shown bj seyeral observers (Medical Gazette^ 
to contain innumerable globules before concretion. Still farther, we 
see in this liquid the same phenomena of successive coagulations which 
have been described with respect to the blister liquid 

The validity of the (pinion here maintained, may be certainly 
ascertained by examining the liquid which passes through the filter, 
in the process for separating fibrin, ahready referred to. I have only 
once had an opportunity of making this observation, aad it was upcm 
a liquid which was not perfectly colourless, owing to a few of the red 
corpuscles having passed through the filter along with the transparent 
corpuscles. This liquid contained innumerable granules and globules 
floating through it, and these cohered together on coagulation taking 
place. 

In a case where the evidence of direct observation is required, it is 
scarcely admissible to argue from the analogies pointed out in this 
paper. These analogies, however, are not without weight, while the 
supposition on which the opposite doctrine is founded, of the sudden 
precipitation of the fibrin dissolved in the blood, without any change 
of temperature, or the addition of any chemical reagent, is without 
parallel in chemistry. It reminds us of the sudden precipitation of 
the sulphate of soda from its saturated solution^ but is much less 
easily explained. 

4. Vessels in fihrmous coo^ti?ww.^-Professor Rainy, of this city, 
discovered some years ago the interesting fact that the fibrinous 
coagulum which separates from the blood in cases of aneurism, and 
occupies a large part of the aneurismal dilatations of the artery, is 
pervaded by numerous tubes or channels, having an arborescent 
appearance. These are of such a size, that Dr. Rainy succeeded in 
introducing a fine needle into one of the larger trunks, thus proving 
the existence of a cavity in their interior* 
( To he continued.) 
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29th Mcmh, 1843,— TAe Viob-Prbsibbi^t In tie Chair, 

XXXIV.^ — On the Fibrin contained in the Animal Fltdds^ the Mode in 
which U coagulates, and the Tramformcaions which it undergoes. By 
Andssw BuoHUTAir, M.D., Professor of the Institutes of Medicine, 
Umversiti/ of Glasgow, {Continued,} 

TOt — ^MIXTUBS OF SEBUM OF BLOOD, AND SBRTTM FROM SBROUS OAYITIBS. 

Several years ago, I read in this place an account of the singula 
property which mixtures of the serum of the blood, and serum 
from canities lined by serous membranes, possess of undorgoing 
spontaneous ooagulation, while neither of the two liquids possesses 
that property in the separate state. {Med, Oazettej 1836. No. 28.) 
The development of the fibrin does not take place suddenly, like a 
chemical precipitation, but goes on gradually increasing during several 
days, like the aevelopment of yeast granules in a solution of gluten 
and sugar. The fibrinous mass is chiefly made up of filaments, but 
vesicles are also observed in it, although they never attain the full size 
of the vesicles in the blister liquid. It is in such mixtures that the 
particles of fibrin are best seen to arrange themselves in the reti- 
cular form of cellular tissue. {Med, Gazette, he, dt) 

UL — OBIGXN OF THE OOB^SOLBB OONtAINEB IN THE ANIMAL FIilTlBS. 

The <»igin ci the granules and vesicles contained in the animal 
fluids is ike only subject announced at the comment^ment of this 
paper, on which a few observations; are still required. 
No. 8. 1 
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1. Not from hlood vessels, — Some physiologists have supposed the 
fibrinous corpuscles found in effused serous fluids to proceed from the 
blood vessels, and have therefore named them '* exudation corpuscles.*' 
The large size of the corpuscles found in the blister liquid, ms^es it as 
unlikelj, that thej should pass through pores in the parietes of the 
vessels, as the red blood corpuscles which are held incapable of so 
transuding: and it is not improbable, that there is an attractive power 
in the tissues which retains the fibrinous particles, even when of 
smaller size, and thus prevents transudation. 

2. Originate in situations where observed, — To me it appears much 
more probable that all the fibrinous corpuscles in the animal fluids, 
whether contained in cavities or in vessels, originate in the situations 
where thej are observed. This seems to follow as a necessary con- 
sequence from the proofs which have been mentioned above, of the 
power which these corpuscles have of transforming themselves into 
tissues; for such transformations prove the identity of these cor- 
puscles with the cell-germs and cells, out of which dl the tissues of 
the body are developed. I formerly mentioned the complete resem- 
blance which the vesicles of the blister liquid have to the blood 
globules; now, according to the researches of Dr. Barry, all the tissues 
of the body originate in corpuscles not distinguishable under the 
microscope from blood globules. It can scarcely, therefore, be doubted 
that the fibrinous corpuscles observed in the animal fluids originate in 
the situations in which they are observed ; where they serve, in the 
first instance, for the development of the tissues, and subsequentiy for 
their redintegration after injury. 

3. Doctrines of Schleiden and Schwann, — According to Schleiden, 
the cell-germs of vegetables originate in the interior of the cells. The 
only instance in which they are observed to be generated on the 
exterior, is in the formation of the cambium, when they originate in 
the plastic liquid interposed between the bark and the wood. Now, 
according to Schwann, the cell-germs of animals always originate in 
a plastic liquid of this kind, which he names the "cyto-blastema.* 
This plastic liquid he holds to exist both within the cells, and exterior 
to them, and that in whatever situation the cell-germs are produced, 
their origin is due to the same action of the plastic liquid. Accord- 
ing to this view, we must look for the origin of the fibrinous corpuscles 
we have been describing, to the liquids in which they swim. 

4. Nature of plastic liquid, — AU organized bodies are developed 
out of a liquid which presents no visible traces of organization. The 
first step in this mysterious process appears to be the development in 
the liquid of granules ; next these granules pass into vesicles or cells ; 
and lastiy, these cells are transformed into the tissues of the vegetable 
and animal body. I have described, both to-night and on a former 
occasion, a liquid derived from the human body possessing these 
characters. It presents at first no traces of organization, but fibrinous 
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grannies, vesicles, and filaments are graduallj deyeloped in it I shall 
noiF endeayour to show that a liquid similarlj constituted probablj 
exists in all parts of the bodj, and is therefore to be regarded as the 
cyto-blastema, or plastic liquid, which gives origin to the cell-germs 
and cells, out of which all the tissues of the body are developed 

5. Origin of, in cavities of body. — The Uquid in which the fibrinous 
corpuscles have been observed to ongioate, is a mixture of the serum 
of tibe blood with the serum of the serous cavities. The latter differs 
from the former in chendcal composition and qualities.* It consists, 
most probably, of the serum of the blood, effused from the ci^illary 
blood vessels into the interstitial cells of the serous tissue, and there 
modified by serving for the nutrition of the serous membranes. Now 
the serous membranes have a basis of gelatin, and are, therefore, 
simflar in constitution to the great majority of the tissues of the body. 
In all the gelatinous tissues, therefore, the process of nutrition must 
produce a similar modification of the serum of the blood ; and we shall 
thus have all over the body a liquid produced analogous to the serum 
of the serous cavities. If, then, the serum of the blood is only effused 
in the quantity necessary for the purpose of nutrition, it will all 
undergo the same change, and the modified serous liquid will be 
absorbed by the blood vessels and lymphatics, to make way for the 
portion next to be effused. When, however, as in early life, the serum 
of the Uood is poured out in greater abundance than is necessary for 
the nutritive actions, the excess of it will mingle with the modified 
liquid in the cavities ; and just as in the artificial mixture of these 
liquids, we shall have a development of cell-germs and cells. Hence 
tiie activity of development in early life, and why it keeps pace with 
the activity of digestion and sanguification ; and, as these functions 
become less active, declines in the same proportion. Hence also the 
reason why it continues constantly in an active state on the surface of 
the skin, forming the cells which flatten into the scales of the epidermis, 
because the effused serum is here always in excess, being only upon 
one side in contact with a tissue capable of acting upon it, and modi- 
fying its composition. Hence also the renewed activity of this func- 
tion on the occurrence of inflammation, when the increased afflux of 
blood causes a copious effusion of serum into the cells of the inflamed 
tissue. 

6. Origin of in vessels : in healthy state, only in lymphatics, — The 
sftme actions which go on in the shut cavities of the body, go on also in 
the vessels. These having a basis of gelatin, modify the serum effused, 
for the purposes of nutrition, into the substance of their parietes, and 
have thence a supply of the modified liquid poured into their interior ; 
but a much more abundant supply is provided for them by the absorp- 

* Dr. R. D. Thomsoii. 
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tion of the modified liquid from the cells of the adjacent tissues. In 
the Wood-vessels, the blood moves with such inconceivable rapidit j, (the 
whole mass of blood amounting, in man, to about 201bs., passing, as is at 
present believed, over the entire sanguiferous circuit in two minutes,) 
that there can be little opportunity for the completion of an action in 
which the mingled liquids require to remain in contact for a length 
of time. The liquid absorbed into the blood-vessels must be at once 
hurried onward to the lungs, and other organs of sanguification, by 
which it may be converted into the matter of the excretions ; or 
possibly by the action of air, and admixture with fresh nutritious 
matter, it may be reconverted into the serum of blood, which alone, 
except in rare circumstances, we meet with in the blood-vessels. 
There cannot, therefore, be any development of cell-germs, and cells 
in the sanguiferous vessels, in animals whose blood circulates thus 
rapidly ; that is, in any animals of the vertebrated class. But in all 
such animals, there is provided a supplementary vascular system-^ 
the system of lymphatic vessels, into which the serum of the blood 
passes from the capillary blood-vessels by transudation, while the 
modified serous liquid is supplied from the sources mentioned above- 
in which the movement of the fluids is so slow, as to permit the com- 
pletion of whatever reactions are required for the development of new 
cell-germs ; and which is farther provided with plexuses and glands, 
which seem still farther intended to facilitate those reactions. It is, 
therefore, most probably in this system that all the corpuscles of the 
blood originate : they enter the blood-vessels in a transparent form, 
and in that state they contribute to the coagulation of the blood, and 
to the development and renovation of the vascular tissues : while a 
portion of them is, in all probability, converted into red corpuscles, by 
a change in the colour and other qualities of the liquid contained 
in their interior, analogous to the change by which we have seen the 
same transparent vesicles converted into pus globules. 

7. In injlammation, also in blood-vessels. — In ordinary circum- 
stances it is probable that no fibrinous corpuscles originate in the 
sanguiferous system, on account of the rapidity of the moti(m of 
the blood : but when that motion is obstructed, as in inflammation, 
then the same reactions seem to go on in the capillary blood-vessels, 
as in the cells of the inflamed part, where the organization of the 
effused fluids is going on with vigour. Hence the production of the 
buffy coat of the blood. In evidence of this local origin of the buflFf 
coat, I may mention the following observation which I have had 
twice an opportunity of making. A person labouring under severe 
whitlow was bled from one of the veins of the affected arm ; ^ blood, 
in both instances, exhibited the buffy coat in the highest possible de- 
gree. In one of the cases, the patient was simultaneously bled from 
the other arm, and the blood thus obtained showed no bufpjr coat: but 
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it must be remarked that the blood from the somid arm was onlj 
obtained in small quantity, and had trickled down the arm. 

Mr, William Gale explained and illustrated with models, an 
improved moveable jib crane, designed from the greater security of 
its construction to prevent those serious accidents which so frequently 
occur in buildings when the common crane is used. 



I2ih April, — The Paesident in the Chair. 

Mr. Griffin reported the recommendation of the Council that the 
proceedings of the Society should, for the future, be sold at 3d. per 
sheet, instead of 6d., as formerly, which was agreed to. 

The following papers were read: — 

XXXV. — New Mode of employing Creosote for the Preservation of 
Butchers' -Meat and Fish. By John Stenhousb, Ph.D. 

CBEiiSOTE, so named from its great antiseptic power, which 
exceeds, perhaps, that of any other substance, has been long employed 
to preserve animal matters from decay. The only two ways in which 
creasote is usually applied for this purpose, consist either in exposing 
the meat which we wish to preserve to the smoke of burning wood, ot 
which creasote is the effective constituent, or else in inmiersing it for 
a short time in water containing a few drops of creasote. Articles of 
food prepared by either of these methods may, as is weU known, be 
kept for a long time without spoiling ; but hoih these modes of using 
the creasote are attended with the inconvenience that the food neces- 
sarily acquires the taste and smeU peculiar to smoked meat, which is 
by no means agreeable to every one. By the method now proposed, 
this inconvenience is entirely avoided. 

During the past summer, which was so unusually hot, in conmion 
with most persons, I experienced considerable difficulty in preserving 
fresh meat even for a few days. It struck me at length, however, 
that perhaps the vapours of creasote might be found usefrd for this 
purpose, and the method adopted was the following very simple one. 
I placed a small plate containing a little creasote inmiediately under 
each piece of meat as it hung suspended in the larder, and covered 
both over with a cloth. The creasote soon gave off vapours which 
formed an antiseptic atmosphere around the meat, and kept it quite 
fresh three or four days longer than it would otherwise have been. 

If the plate is gently heated before the creasote is put into it, the 
vapours rise more quickly, and if the additonal precaution is also 
taken of suspending the meat in a wooden box or earthem jar which 
can be closed with a lid, the beneficial effect is still more discernible. 
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I have tried this process during the greater part of last summer with 
invariable success, aud, a butcher, who also tried it on a larger scale 
in his stall, was equally convinced of its efficacj. The meat^ when 
cooked, has not the slightest smelt or taste of creasote. 

There is also another advantage attending the use of creasote. Its 
smell is so disagreeable to flies that it effectuallj frees a larder from 
the presence of these noxious insects. The same quantity of creasote 
may be used for several weeks, but on being long exposed to the air it 
loses most of its smell, and is partly changed into a species of resin. 

Creasote is not a simple proximate principle, as has been supposed, 
but consists of a mixture of empyreumatic oils, having different boiling 
points, and containing quantities of carbon, which, from some experi- 
ments which I have made, vary so much as from three to four per 
cent 

XXXVI. — On the Existence of an Immense Deposit of Chalk in the 
Northern Provinces of Brazil By Gbobge Gardner, Esq,, F.L.S. 

It is well known that the greatest deposit of chalk we have hitherto 
been acquainted with, is that which is spread over the south-eastern 
and eastern counties of England, and a large extent of country in the 
northern parts of France, In Germany and the north of Europe 
deposits of this formation also occur. No chalk is found in Scotland 
or Wales, but in Ireland a large detached tract lies under the basalt 
of Antrim. We have no account, so far as I am aware, of chalk 
having been found in Africa, India, or Australia. The continent of 
North America has now been traversed in almost every direction, both 
by American and European naturalists^ The ge(^gical structure of 
its northern parts has been carefully examined by our arctic voyagers 
and travellers. Humboldt devoted much attention to that of its 
southern extremity — Mexico ; and much of the intermediate portions 
have been examined by Dr. Morton and other geologists of the United 
States; — ^but nothing like chalk with its accompanying flints have 
hitherto been discovered. The nearest approach to the chalk-forma- 
tion is that which has been described by Dr. Morton as existing in 
New Jersey, and which there is every reason to believe is equivalent 
to the lower or green sand beds of that deposit Dr. Morton has 
named this " The Ferruginous Sand Formation'' of the United States, 
and describes it as occupying " a great part of the triangular peninsula 
of New Jersey, formed by the Atlantic and the Delaware and Raritan 
rivers, and extending across the state of Delaware from near Delaware 
City to the Chesapeak ; appearing again near Annapolis, in Maryland ; 
at Lynches Cf eek, in South Carolina ; at Cockspur Island, in Georgia ; 
and several places in Alabama, Florida, &c." As a whde, this deposit 
varies considerably in its mineralogical character ; most frequently 
presenting itself in minute friable grains, with a dull blueish or greenish 
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colour, often with a grey tint The predominant constituent parts of 
this marl, as it is termed, are described as silica and iron. But the 
greatest resemblance which exists between this ferruginous sand forma- 
tion and the cretaceous rocks of Europe, is the similarity of their fossil 
remains. Dr. Morton has found it to contain the characteristic fossils 
of the chalk, particularly Bacculites and Scaphites, together with 
AmmoniteSf Belemnitest Bchinitest the Mososauris, and Plesiosaurus, 
also uniyalve and bivalye shells of the same epoch. Among the latter 
is the well-known Fecten S-costatus, one of the most widely-distributed 
cretaceous fossils. 

It is asserted by Humboldt that neither oolite nor chalk exist in 
South America, from the fact that no traveller who has hitherto written 
on the geology of that immense continent has met with either. The 
southern, like the northern continent, has now been pretty extensiyely 
explored. Humboldt himself made extensire joumies on the western, 
and central parts of its northern extremity ; and the same has been 
done more recently on the eastern side by Schomburg. The chain 
of the Andes southward has been examined by Col. Hall, Pentland, 
my friend Mr. Miers, Caldcleugh, GiUes, Poepig, Darwin, and others. 
And if we turn to the eastern and central parts of the continent, we 
will find that they ako have been extensiyely traversed. The southern 
portions have been well examined by Darwin, Miers,^ and Caldcleugh. 
The southern provinces of Brazil have be^n carefully explored by 
Spix and Martius, whose travels extended through the central parts 
of Brazil northward to the district of the Rio Negro, situated between 
the Amazon and the Oronoco. The mining districts have also been 
well explored by them, as well as by Von £schwege> and our country- 
man Maw. Langsdor^ Burchel, and St. Hilaire, also made extensive 
joumies in the interior of Brazil ; and my excellent friend, M. Riedel, 
the botanist who accompanied Baron Langsdor^ crossed the wholci 
Brazilian empire in a north-west direction to the boundaries of Bolivia, 
and finally, like Poapig, descended the Amazon to Pari But by none 
of these travellers were any traces of the chalk formation detected. 

My own excursions during upwards of five years of nearly incessant 
travel extended over a vast tract of the Brazilian empire. Although 
my principal object was to inake botanical collections, zoology and 
geology were not neglected. My geological observations, I may men- 
tion, have extended along nearly the whole coast from the equator to 
the southern tropic ; and, inland, from two degrees of south latitude, in 
a south-west direction^ nearly to the western extremity of Brazil, and 
from thence in a south-east direction through the diamond and gold 
districts to Rio de Janeiro. The northern provinces of Brazil had 
hitherto been the least visited by naturalists — indeed several of them 
of great extent had never been visited at alL These, therefore, I was 
the most anxious to explore ; and richly have I been rewarded by the 
numerous new plants which I found there, and by the discovery — ^for 
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the first time <m the American Oontinent — of the whole series <^ rocks 
which eonstitate the chalk formation— of which there are now on the 
table befbre us specimens of each, as well afi of some of the fossil 
remains which thej contain. 




The place where these specimens were obtained is situated in about 
80® of south latitude, and 40^ of west longitude, or about 300 miles in 
a straight line from the east coast The locality forms part of an 
elevated table land which stretches continuouslj from the sea coast 
southward, and forms a natural boundary between the two great pro- 
vinces of Ceard and Piauhy. It is generally elevated from 500 to 
1000 feet above the level of the country to the east of it, but not so 
much above that to the west; and at the place from whence my speci- 
mens vere taken is about 2000 feet above the level of the sea. To 
this range the name of Serra Vermelha is given by the Portuguese, 
and Ihiapaha by the Indians. Between the 10th and 11th degrees of 
latitude it takes a westerly direction, and in about 47** of longitude 
takes a northerly sweep, finaliy terminating at the mouth of the Ama-. 
zon, under the Equator, the country which it surrounds toming a 
vast valley, including the provinces oif Piauh^ and Maranhanu TJiis 
elevated range varies very much in breadth, from the branches which 
run off from it both to the east and to the west At the place where 
I crossed it, on my journey westward, it is upwards of 30 miles broad. 
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The top is peifecUj level, forming what the Brazilians call Taboleiras. 
At Villa do Grate, a rather large town, situated at the base of an 
eastern branch of the range, called the Serra de Araripe^ I remained 
serend months in the latter end of 1838 and beginning of 1839, and 
conseqnentlj had ample opportunities for studying not onlj the Botany, 
but the Geology of that region. Shortly after I arrived there, I sent 
home part of the collecti(m of fossil fishes which is now before us, to 
the care of my much lamented Mend, the late J. £. Bowman, Esq., 
of Manchester. They were exhibited by him at the Meeting of the 
British Association at Glasgow ; and a short notice which accompanied 
them, giving some account of the circumstances under which they 
were found, was read by him, and afterwards published in the Edin- 
burgh New Philosophiecd Journal for Jan. 1841. My joumeyings and 
observations after these had been despatched, enabled me to deter- 
mine much more accurately the nature of the formation to which they 
belong. 

* The great mass of this elevated taUe land consists of a very soft^ 
whitish, yellowish, or reddish coloured sandstone, which in many places 
most be more than 600 feet thick; and it is in this rock that the fossil 
fishes are contained. The first thing which led me to suspect that 
this rock belonged to the chalk formation, was an inmiense accumula- 
tion of flints and septaria, similar to those of the chalk of England, 
which I found on the acclivity of the range during a journey made 
along its base to the north of Grato. I now began to inquire if any 
thing like chalk was to be found in the neighbourhood, and was 
informed that several pits occurred on the Serra, from whence the 
inhabitants obtained it for the purpose of white-washing their houses. 
These pits I afterwards found to be situated in a deep layer of red 
cidoured diluvial clay, which is found inmiediately over the sandstone 
of the Serra. In a ravine, near Crato, I endeavoured to ascertain on 
what rock the sandstcme rested, and found it to consist of several 
layers of more or less compact limestones and marls, with a bed of 
lignite about two feet thick. What these rested on, I could not at 
that time ascertain, but some time afterwards when I crossed to the 
west side of the range, I found these limestones to rest upon a deposit 
of very dark-red coarse-grained sandstone, abounding in small nodules 
of ironstone. Thus, then, we find, that the structure of the rocks 
in this locality are very similar to those of the chalk formation in 
England. There is 




1st. A ferruginous sandstone deposit, equivalent to the lower green 
sand or ShanUand sand, a, in the cut» resting on clay slate s. 
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2d. A deposit of marlsr soft and compact Iknestonea^ and lignite, 
equivalent to the Englbh gait, h, 

3d. A very tluck deposit of £ne grained, soft, Tarionsly coloured 
sandstone, equivalent to the upper green sand of England^ 
containing Icbthjolites, c. 

4th. The white chalk itself, and flints, occuring in pits e, e, e, par- 
tiallj covered by red diluvial clay, cL 

In none of the chalk pits which I examined myself did I find any 
flints; but I was informed, that at a considerable distance to the north 
of Crato, at a part of the Serra called the Serra de Botarite, both 
chalk and flints are much more abundant than they are near Crato, 
where they seem to have been nearly washed completely away previous 
to the deposition of the red clay in which it is now found. 

Since the time that the rocks were first deposited at the bottom of 
the sea, to the present time, both they and the surrounding country 
must have undergone various changes with respect to elevation; but 
before making any observations on tins subject, I may be allowed to 
point out the various places where I have seen traces of the chalk 
formation besides that which I have just described. In 1838, while 
naaking a voyage up the Rio San Francisco, which empties itself into 
the Atlantic between the 10th and 11th degrees of south latitude, I 
obtained specimens of the sandstone rock on which the Villa de Penedo 
is built, and these, on comparison, are identical with those from the 
upper sandstone of Crato. In 1839, 1 found the ferruginous sandstone 
of Crato extending westward from thence about 500 miles; and in the 
year 1841, 1 found, at Maranham, in 2^ of south latitude and 44^ of 
west longitude, a formation very similar to that at Crato. The whole 
island on which the city of Maranham is built consists of a very dark- 
red ferruginous sandstone. On the mainland, to the west of it, I found 
the same rock rising a little above the sea level, but placed immedi- 
ately upon it there is a deposit, more than 50 feet thick in some places, 
of a yellowish and greenish coloured sandstone, very soft, and in some 
places of a marly nature. At Maranham, I neither obtained fiints 
nor fossil remains of any kind. 

From these data, then, I think there can be little doubt that the 
whole of that immense shoulder which forms the most eastern point 
of the American continent, has at one time been a great depositary 
for the chalk formation. The only other rocks which I have seen in 
places which are denuded of those belonging to the chalk are, Jirst, 
gneiss and mica slate, both abounding in garnets, the layers of 
which crop out in nearly a vertical direction, as was frequently 
observed on my journey from the coast, and during my voyage up 
the Rio San Francisco ; and, secondly, beds of grey coloured primitive 
clay slate, having the same inclination. The latter, however, I did 
not observe till within about 18 leagues of the chalk table land. At 
the termination of these rocks a whitish coarse-grained sandstone 
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makes its appearance, and is probably equivalent to the ferruginous 
sandstone found on the west side of the range. From this, it would 
appear, that between the cretaceous series and the primary stratified 
rocks, there are no traces either of the carboniferous or the oolitic 
formations, m>r in any part of Brazil through which I passed, did I 
meet with any signs of them.* 

The country from the coast ta the chalk district is very level, and 
large tracts <^ it all the way up consist of what are called Yargems by 
the Brazilians. These are large open spaces destitute of trees or 
shrubs for the most part, and only covered with herbaceous vegetation, 
and that sparingly, during the season of the rains. They are either 
covered with a ^nd of coarse white sand, or gravel of various sizes, 
which gives them the appearance of the dried up bed of an immense 
river. Much of this gravel consists of flints. Intermingled with these 
are numerous boulders of various sizes, some of the largest being four 
feet in diameter. They are all more or less rounded, and consist of 
granite, gneiss, and quartz. Wherever these gravelly tracts do not 
exist, the surface of the country is covered with a deposit of the same 
kind of red clay which lies over tlie upper sandstone of the table land. 
To the west of the table land large tracts are covered with the vari- 
ously shaped ironstone nodules which are found in the ferruginous 
sandstone, and which have accumulated from the decay of that rockt 

I have now to offer a few remarks on the changes of elevation which 
this part of the continent has undergone since the chalk rocks were 
first deposited. That this deposition took place at the bottom of a 
shallow ocean there can be no doubt That at some subsequent period 
it has been gradually elevated above the level of the sea also admits of 
no doubt That this elevation has been gradual is evident from the 
horizontal position of the strata of which the deposit is formed ; for 
had the elevating cause been sudden and violent, the original position 
of them would not have been so perfectly maintained. The long 
elevated table-land was probably the first part which emerged from 
the sea, and for a long period subsequently must have formed a neck 
of land separating the Atlantic Ocean on the east from the great bay, 
which the inmaense valley to the westward must then have formed. 

* My friend, Dr. J. Parigot, has, however, found coal ahundantly in the island of 
Santa Catherina, in the south of Brazil. He was employed, ahout three years ago, to 
explore that country for coal, and, in a pamphlet which he published, in 1841, entitled 
^Memoria Sobre at Mhuxs de CarvaS de Pedra do Brazil " he mentions a bed, about three 
feet thick, of considerable extent. The coal which Spix and Martins inform us exists 
near Bahia, Dr. Parigot found to be beds of lignite ; and the probability b that they are 
equivalent to that which I found at Crato. 

t Sandy nodules with a chalky aspect fr»m this formation were found by Dr. R. D. 
Thomson to consist of^ — 

Silica, 76-08 

Alumina, 17-32 

Water, 6*28 

99-68 
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We haye alreadj seen that the chalk formation at one time must have 
coyered a yerj great tract of the surrounding country ; and we may 
yery reasonably conclude that it was during the gradual eleyation of 
the land that the action of the wayes of the ocean as gradually destroyed 
the soft material of which it had been fabricated. But long after this 
had been accomplished, and at a comparatiyely recent geological 
period, the whole country seems again to haye been coyered with 
water, — not only the comparatiyely leyel country between the shores 
of the present sea» and iJie eleyated table-land, but eyeu the highest 
parts of the table-land itsel£ This is preyed by the thick coyeriog 
which exists on both of a deep red-coloured diluyial clay, similar to 
that which I haye obseryed to coyer nearly the whole surface of Brazil, 
from the sea shore to the summits nearly of the highest mountains, 
and which is often more than forty feet in thickness. When this is 
cut through it is found to consist of yarious layers of clay and grayel, 
in which are embedded rounded stones of yarious sizes. These hare 
eyidently been deposited from water ; and in that part of the country 
of which we are now speaking, this deposition of clay must haye taken 
place at a period subsequent to the denudation of the country to the 
east and west of the table-land. This could only haye been accom- 
plished by the sinking of the land again beneath the leyel of the sea ; 
and this will also account for the nearly total destruction of the white 
chalk, as well as for those small cones of it which remain embedded in 
the red clay — that deposit haying been laid down before the whole of 
the chalk could be washed away. Since then, this part of the conti- 
nent must haye gradually emerged a second time from the bosom of 
the ocean. 

No specimens of the rocks of this formation were sent home to 
Mr. Bowman along with the fossil fishes; but no sooner did M. Agassiz 
see them, than from their zoological characters alone, he pronounced 
them to belong to the chalk series. It is well known that this learned 
naturalist diyides all fishes into four great classes, from the nature of 
their scales. Two of these, the Gtenoids and Cycloidsy neyer make their 
appearance in any of the rocks beneath the chalk, and it was from his 
knowledge of this fact that he immediately decided my specimens 
to be from that formation, they consisting principally of Ctenoids and 
Cycloids. The fishes, as may be seen from the specimens, are in the 
most perfect state of preseryation, and are contained in an impure 
fawn-coloured limestone. The blocks, howeyer, in which they are 
preseryed, are only nodules contained in the yellowish coloured sand- 
stone. They haye in general somewhat the form of the imbedded fish, 
and the carbonacious matter has apparently aggregated round it by 
chemical attraction from the sandstone while in a soft state. These 
nodules being harder than the sandstone, haye by its gradual decay 
accumulated at yarious places along the accliyity of the range, and I 
possess specimens both from the east and the west side of it ^^^ 
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fishes were found by M. Agassiz to be all new, and he has appended 
to mj paper, in the New PhUotophical Journal, a short description of 
theoL Here I shall do little more than enumerate the species. 

L — GANOIDS, 

1. Aspidarhynchus Comptoni, Agass. Near to A. Cinctus of the 
Kentish chalk. 

2. Lepidotus temnurus, Agass. Also nearly allied to a species from 
the chalk of Kent 

n. — CTSNOIDS. 

1. Ehacolepis. This is a new genus, and differs from all the others 
of the group to which it belongs, bj the single dorsal fin haying no 
siHnouB raj ; and bj the yentral being placed on the middle of the 
aMomen. There are three species, — Bh. lotus, Agass.; Bh. buccalis, 
Agass.; and Bh. Brama, Agass. 

m. — CYCLOIDS. 

1. Cladocyclus Oardneri, Agass. A scale, published by Agassiz, 
from the Kentish chalk, and supposed by him to belong to his genus 
Eypsodon, is the scale of a Gladocyclus. 

2. Calamopleurus cylindricus, Agass. 

I also possess, from the same rocks, specimens of two species of 
Tery minute bivalve shells, a single valve of a venus, and casts of a 
univalve shell, all apparently new. 

Dr. R. D. Thomson presented to the Society the Third and Fourth 
Annual Reports of the Registrar-Greneral of Births, Deaths, and Mar- 
riages, for 1841 and 1842. 

He also read the following Report, which was adopted, and ordered 
to be inserted in the Proceedings of the Society. 

XXXVII. — Beport on the State of Disease in Scotland. 

The Committee appointed to ccmsider the best means of improving 
fte state of Vital Statistics in Scotland, and the consequent sanatory 
condition of the inhabitants, beg to submit the following Report to 
the consideration of the Philosophical Society: — 

The Committee believe that it is scarcely necessary for them to 
offer an apology while directing the Society's attention to that most 
important of idl scientific questions — ^the sanatory condition of the 
people. For, if the opinion of one of our soundest philosophers be 
correct, that the greatness of a country depends on its poprdation — 
and if the object of practical science be the discovery of those truths 
which tend to the comfcnrt and happiness of the people — ^then it is 
miquestionable that a legitimate application of science is the discovery 
and prevention of those causes which diminish the population, or which 
lender it unhealthy and miserable. 
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The admiraUe system of regisiratioa of deaths in England and 
Wales, bj classifying the canses of iiiMtnliij in emtj locality; has 
already enaUed those iri» diiMt its machinery to point out methods 
of staying Hm IsamA of death. For example, in 18379 the first year 
in iHiich the registration act came into operation, the mortality from 
SmaU-Pox, in London alone, amounted to about 1520 persons, equivalent 
to a loss of 41 human beings dailv. The attention of the Legislature 
was drawn to this fact by the Registrar-General — and the result was 
the enactment of the Vaccination Act, extending to England and 
Wales, after which the mortality was reduced from 1620, in 1837, to 
360, in 1842, in the metropolis— and from 16,268, in 1838, to 10,434, 
in 1840, over the whole of England and Wales. 

Such being the results of a registration act, it is important to 
compare them with Glasgow, where no such legislative enactment is 
in operation, as is shown in the following table: — {Beg. Gfen. Bep* 
Cflasg, Mart. Bill) 

DEATHS PROM SMALL POX. 





Glasgow. 


London. 






PopalBtion. 


FapnUtton. 






282,134 


1,876,493 




1838, . 


388 . . 


3,090 
I 


Epidemic. 
r An epidemic diminishes 


1839, . 


406 . . 


634^ 
1 


the mortality in the fol- 
L lowing year. 


1«40, , 


413 . 


1,233 




1841, . 


347 . . 


1,053 




1842, . 


334 . 


360 





Mean, 377, or about one inhahitawt dailyy dies of small- 

pox in Glasgow. 

Thus, although the population of London is upwards of 6i times 
that of Glasgow, the mortality, in 1842, from small-poz, was nearly 
the same in the two cities. We believe there cannot be a doubt that 
the remarkable diminution in the mortality from small-pox in London 
is mainly attributable to the introduction of the vaccination act, and 
that the extension of a similar law to Scotland would be attended 
with the happiest benefits to the community. The total mortality in 
Glasgow from all diseases being about 24 persons daily, the unvcersal 
adoption of vaccination would save from a hideously cruel death one 
twenty-fourth of all who die. 

Another result, from correct registration, has been the deduction, 
by vital statisticians, that in epidemic diseases, such as small-pox 
and cholera, the influence of medical treatment, even when conducted 
on the most judicious principles, is comparatively insignificant in 
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altering the average mortalitj; and that it is, therefore, scarcely 
speaking too strongly to affirm, that out of a giyen number who are 
taken sick, a certain number are doomed to die. Hence the import- 
ance of adopting measures for the pretention of acute diseases, of 
which the New Drainage Bill (one of the results of the English 
Registration Bill,) is a happj example. In order to detect the causes 
of diseases, the mortalitj bills would require to be made up weekly — 
at least in liffge towns. By such a regulation, we might expect some 
light to be ultimately shed on the origin of Typhus fever in Glasgew-^ 
a disease whose ravages are quite appalling, when we compare it with 
the mortality from the same disease in the metropolis, as appears from 
the following numbers : — 

DEATHS FROM TYPHUS. 

GLASGOW. LONDON. 

1838, 816 4078 

1839, . .... 539 1819 

1840, 1229 1262 

1841, 1117 1157 

The mortality from this disease, in Glasgow, was, therefore, in 1841, 
31 per day — equivalent to above i of the whole mortality. 

Li earnestly calling attention to the dreadful mortality from the 
two diseases mentioned, the Committee feel strongly the importance 
of introducing into Scotland a more correct system of registration 
than that at present in use. 

To draw the attention of those who have the power to take measures 
for saving human life, to such facts as the preceding, is, in the opinion 
of the Committee, the duty of a scientific society. 

The Committee, appreciating the many advantages which would 
result from the introduction of an uniform system of Registration of 
the Births, Marriages, and Deaths, in the three divisions of the 
United Kingdom, beg to suggest, as a prelude to a general legislative 
enactment, that hospital physicians and surgeons, and district surgeons, 
and all public medical officers, should make their return of Deaths in 
the form of the printed schedule now in use throughout England and 
Wales. 

The Committee would also suggest the importance of a more frequent 
publication of the results ef registration. By a weekly, monthly, or 
quarterly bill of mortality, the registration reports would be suscep- 
tible of much greater accuracy; — diseases might be traced with 
increased facility to their proper causes, the labour of drawing up the 
mortality bills would be rendered less irksome, and a series of docu- 
ments, of great practical value, would be continually submitted to the 
attention of men of science, and of the public. 
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26th April, — The Pbesibent in the Chair. 

XXXVlIL^Bemarks on the Comet of March, 1843. 
By William Govklhs, Jun., Esq. 

Mr. Liddbll, in his interesting account of the Philosophical Society, 
states, that since its formation, in 1802, ahnost every discorery and 
new or striking phenomenon in physical science has been brought 
under reyiew at the meetings; and since this has been the case, I de 
not think it would be right to allow the late most remarkable comet 
to fade from our remembrance as rapidly as it has doae from our 
Yisi(m, without recording in the Minutes of the Society the &ct of its 
short yisit to the centre of our solar system. 

The faint luminous streak which attracted the attention of astrono- 
mers about the middle of last March, although by no means conspi- 
cuous, was at once inferred, by Sir John Herschell and others, to be 
the tail of an immense come^ the nucleus of which was below the 
horizon. The fact of its early discovery shows the close and perse- 
vering attention with which our astronomers continually scan the 
heavens, whilst their accurate conjecture as to its nature^ equally 
exhibits the great knowledge of astronomical phenomena^ which h$s 
resulted from the labours of men who have devoted the most brilliant 
talents to this sublime science. 

There were not wanting those who laughed at the idea of such an 
enormous tail (70 degrees) as preposterous, and it was asUmishing to 
find it referred to the zodiacal light by observers, who, if they really 
saw it, as they alleged, ought to have known better. Believing that 
very few in Glasgow had an opportunity of seeing it, I have taken the 
liberty of bringing it under ihe notice of the Society, for the purpose 
of describing the position of the tail, as I observed it on the evenings 
of Saturday the 25th and Sunday the 26th of March, about 8 o'clod[, 
as much confusion seems to exist, amongst people generally, as to what 
was, and what was not the tail It so happened that the zodiacal 
light was unusually well seen last month, and the corruscations of tlie 
aurora horealis were also of frequent occurrence. 

This comet, which seems to be quite a new one, was first obserred 
in England by Mr. Short, of Christ Church, Hants, on the 16th, 
and by Sir John Herschell on the 17th of March, and the latter 
distinguished astronomer immediately communicated his observations 
to the " Times." It was simultaneously observed by Professor Arago 
and others in Paris, and at a much earlier date, in the south of Europe. 
The length of the luminous matter forming the tail has been estimated 
at about 70 degrees ; more than 45 degrees were measurable above our 
horizon, extending from the constellation Lepus through Fluvius 
Eridanos, and becoming lost in the haze above the horizon; at Tale 
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Oollege itwas traced to the star r CetL Before looking for it, I traced 
its position, as described by Sir John Herschell, on a celestial map, 
and haying mentallj fixed its locality, had little difELcoltj in finding 
it with the naked eye, in the sonth-west passing inunediately under 
the stars y and fi Ononis, between y and I Eridani, and losing itself 
in the haze. 

As the zodiacal light has a totally different position, '^ invariably 
appearing in the zodiac, or more correctly in the plane of the sun's 
equator, I do not understand," says Sir John Herschell, ** how it is 
possible for any one familiar with the zodiacal light, for an instant to 
confound them. It exhibits generally the appearance of a pretty 
broad pyramidal or lenticular body of Ught, which begins to be visible 
as soon as twilight decays, most luminous at the base, which, resting 
on the horizon, has an angular breadth of 10 or 12 degrees in ordinary 
clear weather ; whilst its axis at the vernal equinox is always inclined 
(to the northward of the equator,) at an angle of between 60 and 70 
degrees to the horizon ; and it is generally traceable as high as the 
Pleiades. The tail of the comet had on the contrary a breadth of not 
more than 1^ degrees, was inclined at an angle of not more than 25 
deg. to the horizon, and that not to the north but to the south of the 
equator, did not increase in intensity towards the horizon, and made 
an angle of 33 deg. with the zodiac to the southward, instead of 7 deg. 
to the northward of that circle." 

The following is a graphic account of its appearance from Demerara, 
and is an extract of a letter from my friend William Hunter Gamp- 
hell, Esq., LL.D., dated -Georgetown, 18th March, 1843: — 

"P.S. — 18eil March — It may be no news to you, but in order to 
compare notes I must tell you that we have at present in our horizon 
a most magnificent comet, the finest I ever saw or ever expect to see 
again. It was first noticed on the evening of the 3d instant. It is 
Been in the south-west, and seems gradually rising from the horizon. 
Its length is prodigious, appearing to extend over 30 or 40 degrees of 
the heavens, and the body and taU present an immense train, luminous 
and bright, varying from one and a half to twice the apparent diameter 
of the moon. The nucleus is very readily seen with an ordinary 
telescope, appearing of a ruddy hue, and like a second or third-rate 
star in magnitude. Remembering that about this season Orion is not 
seen or conspicuous in England, I am doubtful whether the comet 
may be visible there either, for last night it was seen in all its glory, 
with the tail close on Orion. It has been an object of great interest 
to us all here, but unfortunately we have no observatory nor scientific 
astronomers, all of which I envy you if the wanderer has visited your 
regions. I do not think it has been announced by any astronomical 
almanac, for if it had it is too immense and wonderM not to have 
been long ere now the subject of conversation in the scientific world. 
At first, the people here were frightened at it, thinkmg it too large 

No. 8. 2 
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for a cornet^ and imagming it a lunar rainbow ot sonw gigantic meteor 
before unheard of. It is no unapt representation of wliat one miglit 
imagine the pillar of fire to haye been which guided the Israelites of 
old in the wilderness. As to its being a lunar rainbow, the idea was 
preposterous, for it bears not the most remote resemblance to one, nor 
forms the slightest segment of a circle ; besides, it happened to be 
situated, as regards the moon, in a totally di£Perent direction from 
that in which a rainbow would have been. Last night it was yery 
bright^ the hearens being beautifully clear and unclouded, and the 
moon not haying risen at eight o'clock, her rays did not detract from 
its bri^tness." 

XXXIX.— On a New Kind of Chmroodl Stqfport for Bt&wpifm Expe- 
rimenti. By John Josbfh Gbiffht. 

SxyERAL of the most important experiments perfmned with the 
Blowpipe, require the assistance of charcoal, i^k« which the object 
submitted to examination, is siq>ported in tiie flame. The charcoal 
emjJoyed for this purpose should be of soft wood, well bumt^ compact, 
and free from creyices. Such charcoal is difficult to obtain. I haye 
seyeral times examined a sackfol of charcoal, without finding aboye 
half-a-dozen sticks adapted for these experim^itai This circumstance 
induced me to seek for a substitute, and haying found eae which seems 
likely to proye seryiceable, I think it possiUe tiiat oilier persons accus- 
tomed to operate with the Blowpipe, and accustomed also to feel tiie 
want of suitable charcoal, may be willing to learn in what maimer 
they can easily re{^e it by an efficient substitute. For tiiis reason 
I haye drawn up tibe following notice. 

The Blowpipe experiments that require the assistance of charcoal, 
may be diyided into two dasses : — In the first class mtay be named, 
the formation of beads with microcosmic salt^ the trial of fcudbility 
per se, and the roasting of the metalfic compounds that o(mtain sucii 
yolatile elements as sulphur and arsenic. The second dass of ezpm- 
ments is restricted to the fusion (^ minerals or metallic compounds 
with carbonate of soda, or with soda and borax, f<»r the pccrpose of 
effecting particular combinations or of procuring their metals in thd 
state of regulus. For these two classes of experiments, I make use of 

^ two differmit composi^ 

. ^ — ^S-^^\^ tion supports tte ftfst 

Vl i) [^*=^===i==J^ Snipporti for FisrioM, 

\^ ^^ and the second Svp- 

^ ■^"^^'^^ porU for BedmcUoM* 

These are alike in i^peanmce— tiie form and size of both being shows 
by fig. a. Each consists of two parts, an u|q)er or combuBt%le porttoo, 
and a base or inoombui^ible portion. The fotmer is the proper si^ 
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stitute for the ordinary charcoal, the under portion onlj acting as a 
crucible in which the combustible portion is contained. I shs^ first 
describe the composition and formation of the supports, and afterwards 
show the way to use them. 

The incombustible portion of both supports is made of fine pipe- 
clay and charcoal powder, mixed in equal parts by weight, with as 
much water, slightly thickened by rice paste, as is sufGicient to form a 
stiff plastic mass. 

The combustible portion of the Support for Fimons consist of 

Charcoal in fine Powder, . . 12 Parts. 
Rice Flour, .... J — 

Water, .... about 8 — 
The rice is boiled in the water to form a paste, with which the char- 
coal is afterwards mixed into a mass of the consistence of dough. 

The upper part of the Support for Reductions consists of the follow- 
ing mixture: — 

Charcoal in fine Powder, . . 9 Parts. 
Carbonate of Soda, crystallized, 2 — 
Borax, crystallized, ... 1 — 
Rice Flour, . . . . ^ — 
Water, . • . . about 8 — 

The water is boiled, the soda and borax are dissdyed in it, and the 
rice is then added to form a paste, with which the charcoal is finally 
incorporated, and the whole well kneaded into a stiff mass. 
The mould in which these compositions are pressed to form the 

supports, is made of box- 
wood, and consists of four 
pieces, represented by figs. 



A, B, 0, D. 

D is a cylindrical block, 
haying aconicalhole through 
the centre ; A, B, C, are pestles or 
stampers fitted to this hole. The 
mould, D, when in use, is set upon 
a clean surface of iron, such as a 
Blowpipe anvil. A round ball of 
the clay composition, J inch in diameter, is put into it, and pressed to 
the bottom by means of the pestle A. This forms a conical cup or 
crucible similar to the under portion of fig. B, which represents a 
vertical section of a support. A round ball of the combustible com- 
position, of either kind, ^ inch in diameter, is next put into the mould, 
and pressed firmly down with the pestle B, and the pestle, before being 
withdrawn, is gently turned round to smooth the surface of the sup- 
port The mould is now lifted from the anvil, and the pestle C is 
applied below to push the support out of the hole. 
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The principal points which require attention, to ensure success in 
this process, are, to have the materials in the state of yerj fine powder, 
and the moist compositions of a proper degree of consistency. If they 
are too soffc, the support will not quit the mould without losing its 
form. If too dr J, the particles of ^e support will not cohere. The 
proper state is found after a few trials^ It is most conyenient to 
begin bj making the mixture too soft, and then drying it slowly tiU 
found to be hard enough to work easily. The composition is rolled 
into little balls of the size before mentioned by means of the fingers. 
The moulds should be kept clean, and the forming parts of the pestle 
B and the ring D should be oiled. The best way to clean the hole in 
the mould D is by means of a long conical cork, rasped to a rough 
surface and oiled. The point of the pestle A must not be oiled, 
because grease prevents the adhesion of the combustible portion of the 
support to its clay base. 

When the support is taken from the mould it is put on a hot plate 
or a sand bath to dry, after which, the rough edges are taken off by a 
rasp. It is then ready for use. The bottoms of the supports for 
reductions are painted with red ochre mixed with rice paste, to dis- 
tinguish them from the other kind. The size I have fixed upon is as 
follows : — ^height \ inch, diameter at the top \ inch, at the bottom f 
inch. The weight is about 16 grains, consisting of l(y grains of clay 
crucible, and 6 grains of combustible matter. I have tried seyerd 
other sizes, but find this to be the most generally conyenient. Neyer- 
theless, a higher temperature can be produced upon a smaller support^ 
and I find that large masses of charcoal are not essential, since many 
blowpipe experiments can be finished during the combustion of only 
two grains of charcoal 

Before I proceed to explain the mode of using these supports, I 
must describe the handle by means of which they are to be held in 
the blowpipe flame. This handle consists of an iron wire, 3^ inches 
long and ^ inch in diameter, one end of which is bent into a ring 
about f inch in diameter, while an inch of the other end is forced 
through a round cork 1 inch long and i inch in diameter, as repre- 
sented by figs. 6, c. The operator fixes the support in the ring of this 
wire, and holds it by the cork handle, which is intended, not so much 
to protect the fingers from heat, as to provide the power of varying the 
position of the support in the flame, as the progress of an ignition may 
require. 

I shall now describe one or two es^riments which show the method 
of using these supports. 

1). The surfEice of one of the Supports for Fusions is heated before 
the blowpipe till it is red hot. If then removed from the blowpipe 
flame, the support continues to burn, like an ordinary pastile, till it 
is consumed down to the clay. In this respect, the support has a 
superiority over ordinary charcoal, which soon ceases to bum when 
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remoTed firom the fire. The ignited support is to he rested on a por- 
celain capside in the manner represented hj fig. d, and a quantity of 
microcosmic salt, sufficient to form a head, is placed upon its red hot 
surface. The salt instantly smelts and sinks into the central cavity, so 
as to form ahead, fig. F, the heat, the form, and the smoothness of the 
surface of the support, fEu^ilitating this part of the process. The salt is 
then heated before the blowpipe till it is melted into a transparent 
colourless bead. The support is again placed (m, the porcelain capsule, 
and the metallic substance intended to be incorporated in the bead, is 
added to it. The support continuing to be red hot, and the bead con- 
sequentlj continuing soft, the substance so added is immediately 
absorbed and its loss by dispersion preyented. Whereas, upon com- 
mon charcoal, the fused salt solidifies soon after it is removed from 
the flame, and the substance added for examination, not adhering to 
it, is often blown away by the first blast from the blowpipe jet. The 
bead is now again fused till the substance added to it is decomposed, 
and the restdting glass is observed to fuse quietly. It is then ready 
for examination, but it is sunk in the bottom of the hollow in the sup- 
port, (see ^g. F,) and cannot be seen by transmitted light unless the 
projecting sides of the support be removed. This is effected as fol- 
lows: — The support is placed as before upon the procelain capsule, 
and the operator blows with his mouth, without using the blowpipe, 
strongly down upon its sur&ce» The pastile then bums away rapidly, 
and the force of the blast of air disperses the ashes, until the whole 
rim of the support is consumed, down to the part 
marked, in fig. F, with dotted lines. The bead 
then appears situated on the summit of a cone» 
as shown in fig. G, and can be examined either 
by reflective or transmitted light. It i^ also in 
a position adapted for exposure to the different action of the oxidating 
^d reducing flames, so as to have the character of the included metal 
Mly developed. If, finally, the charcoal is allowed to bum wholly 
away, the coloured bead can be lifted from the ashes and preserved in 
a closed glass tube for subsequent examination and comparison. 

2). If the surface of one of the Supports for BedwAions is heated 
before the blowpipe, it bums at first like the simple charcoal support^ 
but in proportion as the charcoal is consumed, the fluxes which were 
Buxed with % and which are not volatile, concentrate and fuse upon 
the surface of the residue. If, therefore, a reducible metallic com- 
pound is heated upon such a support, it becomes exposed at once to 
the reducing action of the high temperature, of the nascent oxide of 
carbon, and of the carbonate of soda, whilst any earthy matter that 
it may contain is vitrified by the attendant borax. It is easy there- 
fore to conceive that these supports should possess a powerful reduc- 
ing action, and so in fact they do. For example, a crystal of sulphate 
of copper, as large as the surface of a support, can be decomposed upon 
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it, and all its elements be driven o£P except the cq)per, which is 
jQnallj obtained in a single metallic bead. A globule of metallic tin, 
an eighth of an inch in diameter, can be ke]^ boiling upon a support 
without being conyerted into oxide. A crystal of quartz can be fused 
into soda glass. Flint glass can be melted with metallic oxides, in 
such quantities as to form beads of enamel or coloured glass the sixth 
of an inch in diameter. And these effects are producible upon a sup- 
port of the weight of only 16 grains, and during the combustion of 
perhaps not more than 3 or 4 grains of charcoal. Indeed, many 
striking results are produced by a combustion of only 2 grains of 
charcoal, but then this combustion is effected under very fayouraUe 
circumstances, where very little more charcoal is heated than is 
intended to be burnt, and where no more is burnt than is required to 
produce the intended effSsct 

This power of restricting the consumption of charcoal in such 
experiments, is a merit which will render these composition supports 
acceptable to travelling mineralogists. Berzelius laments the diffi^ 
oulty of procuring good charcoal when travelling, even in the well- 
wooded regions of the north, and this difficulty, and the consequ^t 
necessity of carrying about a quantity of charcoal, all travelling 
analysts must find an annoyance. But as the supports which I have 
described, require for each only a cube of i of an inch of charcoal, it 
follows that a sufficiency of either mixt^ire, for no less than 500 experi- 
ments, maybe carried in a square tin box measuring only two inches 
on each side. Moreover, the incombustible portion of the supports 
can be pounded down and remoulded any number of times, so that 
only a very small quantity of clay is requisite. 

3). The last blowpipe experiment to which I shall now aHude is 
eupellation, the performance of which before the blowpipe, is consi- 
derably facilitated by the apparatus described in this notice. When 
a eupellation is to be effected, a clay crucible is made in the mould D* 
by means of the pestle A, in the manner already described, and into 
this crucible a quantity of moistened bone ashes is pressed by the 
pestle B, so as to make a cupel similar in form to a charcoal support, 
fig. E, but consisting of bone ashes. This cupel being mounted upon 
the wire handle, shown by figs, h, c, is ready for use. A much higher 
temperature can be raised upon such a cupel than upon the same 
quantity of bone ashes placed, as usual, in a hole cut in a large piece 
of common charcoal. 

I have now only to state my reasons for choosing rice as an ingre- 
dient of these pastile supports. They are, that rice paste is a strong, 
cheap, and convenient agglutinant; that when heated before the blow- 
pipe it melts and binds the charcoal powder well together; that when 
decomposed, its charcoal is very difficult of incineration; and that its 
ashes are neither more abundant nor more troublesome than those of 
wood charcoal that forms the mass of the support. These properties 
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enable as to give to charcoal powder any desirable form, and to bind 
it firmly together, without the intermixture of any impurity. Other 
agglutinants do not possess the same combination of good properties. 
Thus, gnm arabic is sixteen times as dear, it intumesces under igni- 
tion so much as often to disrupt the charcoal pastile, and its ashes 
shine at a high temperature with such intense brilliancy, as to dazzle 
the eyes of the apeisiJUyr, and make ansdytical observations impossible. 
It is probable that rice would form an excellent ingredient in the 
mixture for Charcoal Galvanic Batteries. 

XL. — On the Nutritive Power of Bread and Flour of different 
Countries, By Robert D. Thomson, M.D. 

It was observed as early as 1742, by Beccaria of Bologna, in Italy, 
that flour consisted of two parts differing essentially in their nature ; 
the starchy part affording, by distillation and digestion, principles 
similar to those of all vegetables, and the glutinous part, on the other 
handy supplying substances similar to those derived from an animal 
origin.* This discovery constituted the basis of all subsequent 
resesurches into the nature find effiBCts of flour as an article of nourish- 
ment Indeed, until 1820, Beccaria's method of analysing flour was 
the only one practised by chemists* In that year, however, Taddey, 
another Italian chemist, showed that gluten might be separated into 
two parts by treatment with akohd — he kneaded the gluten with 
successive portions of alcohol as long as the latter fluid became milky 
with water. The alcoholic solution gradually deposited by standing 
gliadine, while zumome remained unacted on by the alcohol The 
ghadine of Taddey was examined also by Saussure and called Mucin, 
If this substance be separated by filtration and the liquor be evapo- 
rated, a body termed Kleher by Einhoff, and glutin by Saussure, • 
remsdns; while the substance which is untouched by the alcohol is 
denominated albumen, or at present fibrin. The present method of 
analysing flour, is to dissolve the gum, sugar, and albumen, by means 
of water, the flour being placed in a linen bag or towel and exposed to 
pressure, so as to force out the starch, and leave the glutinous portion 
on i^e cloth. The latter when treated with alcohol affords casein, 
glutin, oil, and fibrin which remains undissolved. According to the 
present views of chemists, those substances which contain azote are 
alone capable of forming blood, or in common language, of nourishing 
the body. It is obvious therefore, that as the azotized principles of 
flour, viz. albumen, fibrin, casein, and glutin, each contain the same 
quantity of azote, or 16 per cent, the determination of the amount 
of this element present in flour, affords us at once an index of the 
nutritive power of flour or bread; on this principle the following table 

* CoUeotien Academique, tome xiv., p. 1. 
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has been constructed. The azote was obtained bj converting it into 
ammonia and precipitating by bichloride of platinum. 

The Naumburg bread — a town in the south of Prussia, situated in a 
fine com country — ^the Dresden and Berlin bread, w^*e obtained by 
myself in these cities in August 1842. The flour was probably, there- 
fore, grown in 1841. The other specimens were procured in Uie early 
part of the present year, and are probably of the growth of 1842. The 
second column gives the quantity of platinum obtained in the experi- 
ments from which the third column has been calculated. The fourth 
column gives the relative value; 100 of Naumburg being equivalent 
to 115i of Dresden bread. 

Asoiised 
QuantItT Principled. 

Analysed. Platinum. Per Cent. Eqaivalenti. 

Naumburg Bread, .... 10 grs. 1-81 grs. 16-49 100 00 

Dresden do — 157 14-30 115*31 

Berlin do — 1*56 1421 11604 

Canada Flour, 99 1-50 1381 117*23 

Essex do 91 1*30 1359 121-33 

Glasgow unfermented Bread, 100 1-47 13*39 123*15 

Lothian Flour, — 135 12*30 134*06 

United States Flour, ... — 1-25 11-37 145*03 

Ditto by mechanical analysis, 10*99 150*00 

The low position of the American flour as indicated by the first 
experiment in the table, was so startling, that it was repeated by 
means of the mechanical process. The result of the analysis of three 
ounces was as follows: — 

Percent 

Starch, 90200 68*73 

/Fibrin, .... 116-80 \ 

<51"t«"']GSS'a;d'0ii.: Z\ 130-40 9-93 
V Loss, (Water) . 5*29/ 

Albumen, 1400 1*06 

Gum, 60-40 4*60 

Sugar, 16*30 1*24 

Water, 189*40 14*44 

3 oz. = 1312*50 10000 

It is from this analysis that the second result is given in the table. 
It aflFords a striking confirmation of the accuracy of the first deter- 
mination. It is only necessary to add that all these specimens were 
dried at the temperature of 212° before being subjected to experiment 
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let November^ 1843, — The President in the Chair. 

Mr. John Watt was elected a Member of the Society. 

Mr. Gourlie, in the absence of Dr. Balfour, presented the Transac- 
tions, Laws, and Regulations of the Botanical Society of Edinburgh, 
on the part of that body. The Secretary was requested to return 
the thanks of the Society to the Edinburgh Botanical Society for 
their donation. The Vice-President having taken the Chair, Dr. 
Thomson read the following paper. 

XLI.— ft* Goal Gas. By Thomas Thomson, M.D., F.R.S., L. & E., 
M.R.I.A., Begins Professor of Cfhevnistry. 

It is well known that the word Oas was first introduced into 
chemistry by Van Helmont, in his Treatise de Flatihus. Junker, 
whose Conspectus Chemiee Theoretico Practicce was published in 1744, 
conjectures that Van Helmont*s word gas was merely the German 
word Oascht, fermentation in a Latin dress, and this conjecture seems 
^ probable as any. 

Boyle was the first chemist who attempted to make gas artificially, 
and who showed that thus prepared it possessed the mechanical pro- 
perties of common air. The gas which he examined was hydrogen, 
obtamed by pouring dilute sulphuric acid on iron filings. 

Hales, in 1726, proved by experiment, that mwiy animal and vege- 
table substances, when heated sufficiently, give out an air which 

No. 9. 1 
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possesses the mechanical properties of common air, and which, there- 
fore, he considered as not differing in its properties from common air. 
That hydrogen gas was combustible, was known at least as earlj as 
the beginning of the last century ; and many remarkable stories are 
told by early chemists of the eighteenth century about its combusti- 
bility, and the violent explosions which a mixture of it and common 
air produced when brought in contact with a burning body. 

Dr. Black first showed, that carbonic acid, though a gas, differed 
essentially from common air, and he gave it the name of Jixed air, 
because it existed in a solid state in the carbonates. Cavendish, in 
1766, showed that hydrogen differs from common air and from car- 
bonic acid. He examined its combustibility, its specific gravity, and 
its peculiarities. In 1772, Dr. Priestley began his experiments on 
air. First he examined carbonic acid and hydrogen ; then azotic gas, 
then deutoxide of azote, muriatic acid gas, and ammoniacal gas. In 
1774 he discovered sulphurous acid gas and oxygen gas, which was 
destined to make such an alteration in the chemical theories of the 
time. He discovered fluoric acid gas and carbonic oxide, though he 
was not aware of its peculiar nature, and, indeed, remained ignorant 
of it to the end of his life. 

It is curious that Dr. Priestley no where, so far as I know, mentions 
carburetted hydrogen, or heavy inflammable air, as it was then called. 
It constitutes the^e damp of coal mines. Its combustibility, and its 
property of exploding with great violence in certain circumstances, 
must have been known in coal countries at a pretty early period. In 
the Philosophical Transactions for 1667, there is an account of a 
blower of this gas passing through and taking fire from the flame of a 
candle and burning briskly ; and in the same work, there are many 
histories of explosions in c^ mines, attended with the loss of many 
lives. 

Though carburetted hydrogen occurs so commonly in coal mines, 
and though it burns with a strong flame and gives out a good deal of 
light, and although it had been ascertained tiiiat when common coal 
was distilled at a red heat it gave out a great deal of inflammable gas 
— ^it does not seem to have occurred to any person ta employ it as a 
substitute for candles, till the idea struck Mr. Murdoch, an Ayrshire 
gentleman in the employ of Watt & Boulton. In the year 1808, he 
published a paper in the Philosophical Transactions, pointing out the 
advantages that would result from em^^ying coal gas instead of oil 
for illuminating the streets of towns and manufactories. 

In this paper he gives an account of the apparatus whidi he had 
fitted up for lighting the cottooi manufactory of Messrs. PhiUips & Im 
at Manchester, which was at that time the greatest cotton mill in the 
kingdom. He shows that the expense was only about one-fourth (d 
that of the candles or oil necessary to produce the same quantity of 
light that the gas did. The coal used was the best Wigan cannel, a 
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ton of which, he says, yields 7160 cubic feet of gas, and produces 
about two-thirds of a ton of coke. 

In this interesting paper, Mr. Murdoch gives the history of the dis- 
covery of gas making. In the year 1792, while at Redruth in Corn- 
wall, he made a set of experiments on the quantity and qualities of the 
gases produced by distillation from different mineral and vegetable 
substances. He was induced, by some observations which he had 
previously made on the burning of coal, to try tiiie combustible pro- 
perties of the gases produced from it^ as well as from peat, wood, and 
other inflammable substances ; and being struck with the great quan- 
tities of gas which they afforded, as well as with the brilliancy of the 
lights and the facility of its production, he instituted several experi- 
ments, with a view oi ascertaining the cost at which it might be 
obtained, compared with that of an equal quantity of light yielded by 
oils or tallow. 

In the year 1798 he removed from Cornwall to Boulton & Watt's 
works at Soho, and there he constructed an apparatus upon a larger 
scale, which, during many successive nights, was applied to the 
lighting of their principal building, and various new modes were tried 
for washing and purifying the gas. These experiments were con- 
tinued, with some interruptions, till the peace of 1802, when a public 
display of the gas light was made by him in the illumination of the 
manufactory at Soho on that occasion. 

Since that period, or between it and 1808, he extended the appara- 
tus at Soho, so as to give light to all the principal shops, where it was 
in regular use, to the exclusion of other artificial light In 1803 he 
fitted up the gas apparatus in Messrs. Phillips & Lee*s cotton mill ; 
since which time it has been extended to all the cotton mills in the 
kingdom. 

I have stated these details, though but imperfectly connected with 
the subject which I mean to discuss, because I believe the history of 
the introduction of gas, as a substitute for oil or candles, is not very 
generally known. It is generally ascribed to Mr. Windsor, who took 
out a patent in 1806, and who delivered lectures on the subject several 
years after, and who endeavoured to get up a joint-stock company, 
with what success I do not know. Several attempts were made here 
about the year 1808, and during the winter of that year the front of 
the Tontine buildings at the Cross of Glasgow was lighted with gas for 
several weeks. London was the first city illuminated with gas. Philip 
Taylor erected the gas works at Paris soon after the peace of 1815. 

In the preceding historical sketch, I have taken no notice of Lord 
Dundonald's coal tar works at Culross. The current of gas escaping 
from his ovens was frequently fired ; but it does not seem to have 
occurred to him to employ the gas thus extricated for economical 
purposes. Nor have I noticed M. Lebon, who is said, in 1786, to have 
attempted, but without success, to employ gas distilled from wood as 
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a sabstitute for candles. These attempts led to no results, and were 
speedily forgotten. 

There are four varieties of coal which have been tried in Great 
Britain in the manufacture of gas ; namely, caking coal, cherry coal, 
splint coal, and cannel coal. Of these, the cannel coal or parrot coal, 
as it is called here, yields the best gas ; the caking coal or Newcastle 
coal yields the worst ; and the cherry and splint, though very diflferent 
in their appearance, yield an intermediate gas, the quality of which, 
whether from cherry or splint coal, is nearly the same. 

There are three varieties of cannel coal in the neighbourhood of 
Glasgow, named from the localities where they occur, Skaterig, Les- 
mahagow, and Monkland. 

The specific gravity of these varieties of coal is as follow : — 



Gi^ng coal. 


1-280 


Mr. Richardson. 


Cherry coal. 


1-268 


do. 


Splint coal. 


1-307 


do. 


Skaterig, . 


1-229 


Dr. R. D. Thomson 


Lestaahagoir, 


1-175 


do. 


Monkland, 


1-189 


do. 



Besides ashes, these six varieties of coal consist of carbon, hydrogen, 
azote, and oxygen combined in various proportions according to the 
coal I shall here give the composition of each. That of i^e three 
first was determined by Mr. Richardson of Newcastle, in the labora- 
tory of Giessen ; tiiat of the three last in my laboratory, by my 
nephew, Dr. R. D. Thomson. The azote is small in quantity-HSO 
small, that Mr. Richardson did not succeed in determining its exact 
quantity ; but we found no difiiculty in coming to pretty exact con- 
clusions by the process of Will and Varrentrap. As the quantity in 
all our varieties tried varied from 1*48 to 1*75 per cent. I have sup- 
posed that the azote in the three varieties determined by Richardson 
was the mean of these two quantities, or 1*61 per cent. The following 
table shows the composition of these coals : — 



Carbon, . . . 
Hydrogen, . . 
Azote, . . . 
O^gen, . . . 
Ashes, . . . 


CaUng 
CoaL 


Cherry 
Coal. 


Splint 


Skaterig* 
CoaL 


Lesmahag. 
Coal. 


CoaL 


87-952 
5-239 
1-610 
3-806 
1-393 


83-025 
5-250 
1-610 
8-566 
1-549 


82-924 
5-491 
1-610 
8-847 
1-128 


76-20 
5-44 
1-75 

14-47 
2-14 


76-25 
6-07 
1-61 

12-26 
2-81 


70-02 
5-56 
1-48 

14-86 
8-08 


100 


100 


100 


100 


100 


100 



It will facilitate our conception of the composition of these different 
coals, if we exhibit their constitution by empyrical formulas, repre- 

* The spedmen -vns marked Knightswood. 
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senting the atoms of each constitaent, the quantitj of azote being 
reckoned 1 atom. We leaye out the ashes, because they have nothing 
to do with the production of the gas, excepting that they materiallj 
influence its quantitj. 



Newcastle, 


C*^ H" A" 0* 


Cherry, . 


cm H*« A* (y 


Splint, . 


C'» H« A* 0*« 


Skaterig, 


Qm H48 ^. 0^* 


Lesmahagow, . 


QUO H" A' 0" 


Monkland, 


C*" H" A' 0'* 



It appears from this table, that Newcastle coal contains the most 
carbon, and cannel coal the least ; while cannel coal contains the 
most oxygen, and Newcastle coal the least. Newcastle coal con- 
tains the least hydrogen, and cannel coal the most Now cannel 
coal yields the best, and Newcastle coal the worst gas. This need 
excite no surprise. Carbon not being volatile, it is obvious that if 
coal contained nothing but carbon, it would yield no gas at alL Goal 
gas is a mixture of four different gases, most of which are compounds. 
Two are compounds of carbon and hydrogen, one of carbon and oxy- 
gen, and the fourth is pure hydrogen. There is no difficulty in 
conceiving the formation of the gaseous compounds of carbon and 
hydrogen ; but it is not so easy to explain the formation of carbonic 
oxide and hydrogen. These two gases are never entirely wanting ; at 
least, I have analysed above forty specimens of coal gas from different 
kinds of coal, and from different gas works, without ever failing to 
find them. I think it probable that they make their appearance 
towards the end of the process of heating the coaL It is well known, 
that the longer the process of gas making is continued, and the higher 
the temperature at which the gas is produced, the worse is the gas, 
and, of course, the more hydrogen it contains. Is it not possible that 
coal may contain water — that this water can only be extricated at a 
high temperature — that its oxygen combines with carbon and forms 
carbonic oxide, while the hydrogen makes its escape in the gaseous 
state? If this supposition were true, there ought to be a constant 
ratio between the volame of carbonic oxide and hydrogen in the coal 
gas. But this not being the case, it is obvious that the supposition 
cannot be well founded. 

A ton of Lesmahagow coal, when distilled at the usual temperature, 
yields about 10080 cubic feet One-fifth of the weight of coal is gas, 
two-fifths coke, and two-fifths tar, water, &c. 

The gas contains about one-fifth of the carbon in the raw coal, two- 
elevenths of the hydrogen, and two-ninths of the oxygen. About one- 
half of the carbon remains in the state of coke, so that about two-fifths 
go to the formation of the naphthalin, naphtha, naphthene, naphthol, 
&c., which are formed during the distillation. 
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Nine-elevenths of the hydrogen and seven- ninths of the oxygen 
go to the formation of water and various other compounds. The 
ammonia formed amounts to about one per cent, of the liquor obtained 
during the distillation of the coal. 

When gas works were first established, the coal was distilled in iron 
retorts ; but it has been found more economical to substitute vessels 
of stoneware, or rather, indeed, ovens of fire brick made air-tight. 
These, I believe, have everj where superseded the iron retorts. 

During the course of last winter, I made thirty-five analyses of gas 
from diflferent gas works, but most commonly Glasgow gas. The gas 
which I used was taken from a pipe at some distance from the gas 
work, because the gas required to be washed and purified before it 
was examined. After turning the stop-cock, the gas was kindled and 
allowed to burn for several minutes before I began to coUect it. In 
every .case it contained a mixture of common air, which varied in dif- 
ferei^t specimens of gas from 4 per cent, to 28 per cent. The mean 
quantity was 12 i per cent. The specimen containing 28 per cent of 
common air was brought up from Greenock, and though very great 
care was taken in packing it, it is possible that at least a portion of 
this air might have made its way into the bottles during the transit 
If we omit this specimen, the average quantity of common air in the 
Greenock gas was lOi per cent. : the average quantity in the Glasgow 
gas was 12J per cent 

I think it most likely that the common air which forms a constant 
ingredient in all gas from gas works that I have examined, had made 
its way into the pipes, which it must be very difficult to make air- 
tight ; and when the pressure is removed, common air will undoubtedly 
enter wherever it can ,find access. The Greenock g^s was collected 
in an apartment very near the gas works : the Glasgow gas was col- 
lected in my laboratory, which may be about a furlong from the gas 
works. Now, the average quantity in the Greenock gas was lOi, and 
in the Glasgow 12}. 

The highest specific gravity of the Glasgow gas was 0*682, and the 
lowest 0*463 : the average was 0502. 

The quantity of defiant gas in Glasgow gas varied from 11'77 per 
cent, to 17*83 per cent. : the mean quantity was 13'52 per cent 

I got gas made at Greenock with as much care as possible, from 
each of the three varieties of cannel coal found in the neighbourhood 
of Glasgow, namely, Skaterig, Lesmahagow, and Monkland. The 
specific gravity of these gases were. 



Skaterig, 


. 0-497 


Lesmahagow, . 


. 0-660 


MonUaad, 


0-622 



These are the specific gravities after the air was extracted. 
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The olefiaHt gas, per cent, oontained in eaoh was as follows : — 



Glasgow, 


13-52 


Skaterig, 


14-6 


Lesmahagow, 


17-6 




. 20- 



Mr. Ritchie, the manager of the Greenock gas work, who prepared 
these gases, told me, that he thought rather too much heat had been 
applied to the Lesmahagow coal, which, in his opinion, would have 
somewhat deteriorated tiiie Lesmahagow coal gas. 

The mean quantity of carburetted hydrogen gas in the Glasgow 
coal gas was 60*6 per cent : the smallest quantity was 47*33, and the 
largest 79*77. The quantity of this gas in the gases from cannel coal 
were as follows : — 



Skaterig, 


66-49 


Lesmahagow, . 


. 69-94 


Monldand, 


. 48-77 



The goodness of these gases is in the order of naming them. It 
would appear from this» that the smaller the proportion of carburetted 
hydrogen the better is the gas. The reason is, that the defiant gas 
increases as the carburetted hydrogen diminishes. 

The average quantity of carbonic oxide in Glasgow gas was 12 per 
cent : the smallest quantity was 6*34 per cent, and the greatest quan- 
tity 16 per cent The quantity of this gas in the three gases from 
cannel coal was as follows :-^ 



Skaterig, 


7-07 


Lesmahagow, 


12-00 


Monkland, 


11-76 



The mean quantity of hydrogen gas in Glasgow gas was 12*44 per 
cent: the greatest quantity was 22*85 per cent, and the smallest 
quantity 2*21 per cent. The quantity in the three gases from cannel 
coal was as follows : — 



Skaterig, 


12-29 


Lesmahagow, . 


11-46 


Monkland, 


17-32 



The common method of determining the light emitted by gas during 
its combustion, is to set fire to a jet of a given height, and issuing 
from an orifice of a given diameter, and to compare it with the light 
given out by a wax candle of six in the pound, usually denominated 
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short sizes. An opaque body is placed on a sheet of paper horizon- 
tally between the two flames, and it is so placed that the two shadows 
formed by it are of equal intensity. The distance between this 
opaque body and the flames is measured, and the light emitted by 
each is as the square of that distance. Thus, if the distance between 
the gas flame and the opaque body be two feet, while its distance from 
the flame of the candle is only one foot, then the light given out by 
the gas is four times as great as that of the candle. 

The light given by the combustion of a jet of Glasgow gas issuing 
from an orifice of one-thirtieth of an inch in diametQr and four inches 
in height was as follows : — 

1. On the north side of the river = 2*68 candles. 

2. On the south side of the river = 1*77 do. 

This method of measuring the quantity of light appears at first 
sight very simple ; but I found, on trial, that it was attended with so 
many sources of error, that I was afraid to depend upon it Fortun- 
ately there is another method of much easier execution, which I found 
much more satisfactory. 

The quantity of light given out during the combustion of coal gas 
is very nearly proportional to its specific gravity. The heavier a gas 
is, the slower does it issue from an orifice of a given diameter when 
propelled by a given force. I measured the time which a cubic foot 
of each gas took to issue from an orifice of one-thirtieth of an inch, 
when propelled by a force such as to form a jet of flame, when lighted, 
of four inches in length, and I considered the goodness of the gas as 
proportional to this time. The result was as follows :— 



1. Glasgow gas, North, 

2. Ditto, South, 


70' 18" 
W 9" 


3. Skaterig, 
4 Lesmahagow, 
6. Monkland, 


75' 0" 

. 102' 40" 

100' 0" 



Certainly, in a commercial point of view, the value of the gas (the 
price per cubic foot being the same in all) is exactly proportional to 
the time that it takes to bum ; because ^e consumption in a given 
time depends upon that time. 

If, therefore, a thousand cubic feet of gas be charged 8s. on both 
sides of the river, it is clear that the consumers on the south side pay 
at the rate of 9s. 4d. per thousand cubic feet, because they consume 
7000 cubic feet in the same time that those on the north side con- 
sume 6000. 

If Glasgow gas, Skaterig gas, and Lesmahagow gas are each charged 
at 8s. per thousand cubic feet, the price paid by the consumers will be, 
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1000 feet of Lesmahagow coal, . 8s. 

— Skaterig coal, . . : 9s. 4i4 

— Glasgow coal, . . .lis. 6}cL 

— Ditto, south side riyer, . 13s. 5id. 



After this paper was read, an interesting discussion took place, 
daring which Mb. John Habt made the following observations :^ 

Having heard that Lord Dundonald used gas from coal as a light 
long before Mr. Murdoch's discoverj, and being in Culross Abbey 
whUe it was unroofed and in a state of ruin, I naturallj began to 
examine the waUs to see if I could discover any trace of the pipes, 
when Sir Robert Preston's gardener informed me, that he believed no 
pipes were used, as some of the old people of Culross who saw it, told 
him that the gas was carried in a vessel from the tar works and burnt 
in the Abbey. 

I afterwards discovered that an intelligent old man, a blacksmith in 
oar neighbourhood, had been long in the employment of his Lordship, 
and that he had been his assistant in many of his experiments about 
that period ; from him I received the following account : — His Lord- 
ship having been in company with some scientific friends, on the fol- 
lowing morning he mentioned to his blacksmith that, on the previous 
night, he had been shown a work* which gave an account of a process 
for distilling pit coal, and from which a substance like tar might be 
obtained in considerable quantities. This he wished to try, as he 
thought it might be made to serve the purposes of common tar ; and 
he then told him to come along with him to the garden, where he 
pomted out a spot, and gave him instructions to set about the erection 
of an oven or kiln to try it : the experiment succeeding, nothing more 
was done until it was secured by a patent Soon after, nine cylindrical 
ovens of brick were built in a row, along a bank of earth ; these were 
about 3 feet in width and about 7 feet deep, being hemispherical at top 
and bottom, each having a moveable cover at top for charging, and a 
well fitted door at bottom to regulate the combustion : a 7 inch cast 
iron pipe near the top conveyed the products to the condenser on the 
top of the bank. The condenser was a flat box of lead, having 
divisions partly crossing it to detain the vapours of the tar, and very 
much resembled the coolers used by brewers, from having a rim to 
retain cold water on its upper surface, with which it was plentifrilly 
supplied. The tar was conducted by a pipe into similar cylinders of 
brick- work on the opposite side of the bank ; each of these had a 
small opening in the top for the escape of the incondensible part of 

* This might probably be Dr. Richard Watson's Chemical Essays, published in 1787, 
in which he details experiments he made on the distillation of pit coal, and also the 
quantities of coke and tar obtained from various kinds of coal. 
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the products. To these openings the workmen were in the habit of 
attaching a cast-iron pipe bj means of a lump of sofb claj, and lighting 
the gas at the other end to give them light during the darkness. His 
Lordship, abo, was in the habit of burning the gas in the Abbey as a 
curiosity ; and for this purpose he had a vessel constructed resembling 
a large tea urn ; this he frequently caused to be filled and carried up 
to the Abbey to light the hall with, especially when he had company 
with him. On one occasion, after a fresh charge, the workman haying 
applied his light too soon, an explosion took place, which nearly killed 
some of the men, and tore off the top of the condenser, and one of the 
workmen's wives passing near it at the time was blown off the bank ; 
fortunately she fell over into her husband's lap (who happened to be 
sitting below at his breakfast) without receiving any other injury 
than the fright However, after this accident the men became very 
cautious in applying a light to the pipe until the whole of the atmos- 
pheric air was displaced. In giving this statement, I do not mean to 
detract in the smallest degree from the merits of Mr. Murdoch, as it 
appears this gentleman knew nothing of what was going on at Gulross: 
dl I wish to show, was the state of knowledge on this subject in Scot 
land ten or twelve years prior to Mr. Murdoch's discoveries. As 
Lord Dnndonald's object was the manufacture of tar, his researches 
would probably be confined to the quantity of tar, and not to the 
quality of the gas ; and as his gas firom the tar kilns must have been 
very inferior, being from common coal and also partly mixed with the 
air after combustion in the kilns, the light must have been inferior to 
candles; but even although he had observed the high illuminating 
power of gas from cannel coal, the high price of cast-iron pipes, and 
the little use they were put to, especially in Scotland, at that period, 
must have rendered such an idea, if it had ever occurred to him, or 
even to Dr. Clayton, as a thing perfectly impracticable. It required 
a more extensive knowledge and experience in engineering than any 
of these gentlemen were possessed of, to entertain for a moment the 
practicability of such a scheme ; even Mr. Murdoch and his friends 
at Sobo seem to have had their doubts about the possibility of raising 
funds sufficient for such a gigantic undertaking as the lighting of a 
city, if we may judge from the little interest they took in it even after 
lighting up the cotton factory of Messrs. Lee & Co. of Manchester. 

Shortly after fitting up the little gas apparatus described in Robert- 
son Buchanan's Treatise on Heat, as we could not procure cannel 
coal at that time in Glasgow,a;we were obliged to make our gas from 
common coal, the flame from which being very grey, I thought it 
might be possible to improve it, or to make the gas take up an addi- 
tional dose of carbon by making it pass over charcoal of wood at a 
strong red heat previous to its entering the condenser, and that I 
might also produce a greater quantity of gas by more effectually 
decomposing the tar. For this purpose I procured a one-and-a-half 
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inch cast-iron pipe, and having charged it with charcoal, I passed it 
through the j^nace below the retort, and joined one end with the 
pipe from the retort, and the other end to the pipe leading to the con- 
denser, the fire was then applied, and the retort charged as nsnaL 
After the gas-holder had risen about a foot, we obseryed the pipe 
leading to the condenser (which was of lead) becoming verj hot ; it 
soon after gave way and fell to pieces, and the whole of the gas 
escaped into the air, but it had no longer the yellow silky appearance 
of gas issuing from a retort, it had become a white vapour, and had 
also lost the smelL As we could not collect any more of the gas, we 
withdrew the fire, and allowed the whole to cool down. When I took 
out the charcoal to eicamine it, in place of its being acted upon by the 
gas as I supposed, I found it covered all over with a beautiful smooth 
shining black coat of carbon which had been deposited upon it This 
was extremely brittle, and started off like scales of iodine when 
pressed upon by the nails. As the gas was mixed with part of a 
former charge, we could not ascertain its quality, but it certainly did 
not seem at all improved ; indeed, the gas seemed ^rather to have 
parted with a portion of its carbon, (by passing through the red hot 
charcoal,) than to have acquired an additional dose. On this account 
I did not prosecute the experiment farther. However, this deposition 
of carbon in the solid form upon the charcoal led me to examine more 
minutely the appearances of similar shining depositions upon pieces 
of common coke, and also the deposits of carbon that were formed 
both within and below the retorts of the Glasgow gas worL The 
change, too, that was produced upon the flame of a piece of coal in an 
open fire arrested my attention also. I observed that when it passes 
up through a mass of glowing cinders, it loses its brightness, and 
becomes of a dusky yellowish red colour like common hydrogen, just 
as if the carbon had been abstracted from the hydrogen in its passage 
through the cinders ; and, therefore, when I saw the report drawn up 
by Dr. Henry, of the analysis of the gas obtained by him during dif- 
ferent periods of the charge from the same retort, this deterioration of 
the gas in the latter period of the charge appeared to me to proceed 
rather from the deposition of the carbon held in solution by the gas in 
coming into contact with the new formed coke in the exterior part of 
the charge, than from an inferior gas being given off from the coal in 
the centre of the retort, any more than from that part of the coal 
which was in contact with the retort itself. And, therefore, to obtain 
gas of nearly as uniform a quality asgM^sible from the whole of the 
charge, a change ought to be made upon the present form of retorts, 
so as not only to apply the coal in a thin layer to the surface of the 
retort, (as had already been pointed out by Mr. Maben of Perth,) but 
also to protect the gas from the action of the incandescent carbon 
when formed. 
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I5th Novemhery 1843, — The President in the Chair. 

Messrs. John Tumbull, Thomas Edington, John Fisher, Rot. Isaac 
Hitchin, Rot. Lewis Page Mercier, were admitted members of the 
Society. 

Dr. Balfonr presented to the Society a paper bj Dr. Maclagan, on 
the Beeberu bsurk, for which the thanks of the Society were voted. 

Mr. James Thomson called the attention of the Society to the pro- 
priety of memorialising Government to resume and prosecute with 
vigour the ordnance survey of Scotland. A committee was appointed 
to draw up a memorial. 

The treasurer exhibited his audited accounts for last year, showing 
at the credit of the Society £60 in bank, and £5 lis. 8H* in trea- 
surer's hands. The librarian also presented his accounts audited, 
exhibiting the receipt of £105 14s. 5d., and an expenditure of 
£70 3s. lOd., leaving a bajance of £35 10s. 7d. in librarian's hands. 

The Society then proceeded to the forty-second annual election of 
Office-Bearers, when the following were chosen for the session 1843-44: 

President — ^Feofessor Thomas Thomson, M.D., F.R.S. L. & E., !F.L.S^ &c 



Vice-President, ...Walter Crum. 
Treasurer, Andrew Liddbll. 



Secretary, Alexander Hastie. 

Librarian, Thomas Dawson. 



A. Anderson, M.D. 
J. H. Balfour, M.D. 
A. Buchanan, M.D. 

J. FiNDLAT, M.D. 



Walter Crum. 
Alex. Hastie. 
James Thomson, CE. 



Council. 

Professor Gordon. 
William Gourlie. 
J. J. Griffin. 
At.tcx- Harvbt. 

Hiivarfi Committee. 

John Findlat, M.D. 
J. J. Griffin. 
R. D. Thomson, M.D. 
Chairman, Thomas Dawson. 



John Stbnhousb, PhJ). 
James Thomson. 
R. D. Thomson, M.D. 
Albx. Watt, LL.D. 



J. H. Balfour, MJ). 
Professor Gordon. 
Alex. Watt, LL J). 



9itMC0(in9 Committee. 

The President and Vice-President — ^The Secretaries of the Sections. 
Chairman, R. D. Thomson, M.D. 

It was suggested bj Dr. R. D. Thomson and agreed to, that a 
Botanical Section should be added to the other branches of the Societj* 
— ^that the office-bearers of each section should in future be a chair- 
man and secretary, so as to enable each section optionally to hold 
separate meetings for the discussion of subjects connected with its own 
science, each secretary preparing the minutes of the proceedings of his 
section, and reading them at the next general meeting of the Society. 
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Section A,^Agricuiture, Statistics, and Domestic Economy. 
OaAiBMAJSf, William Mubrat — Sbobetabt, Albx. Watt, LL.D. 

Section B, — Chemistry^ Mineralogy, and Geology, 
Chairman, John Stenhousb, Ph. D. — Sbgrbtabt. R. D. Thomson, M J). 

Section C, — Physics, including Mechanics and Engineering, 
Chairman, Professor Gordon — Secretary, James Buchanan. 

Section D. — Physiology and Natural History. 
Chairman, Professor Andw. Buchanan, MJD. — Secretary, J. Findlat, M.D. 

Section E, — Botany, 

Chairman, Professor J. H. Balfour, MJ). 

Vice-chairman, Walter G. Blackib, Ph.D. — Secretary, William Eeddie. 

Curator of Herbarium, Robert Balloch. 



29ih November^ 1843,— The Presidbnt in the Chair. 

The following members were elected : — Messrs. Adam Patterson, 
George Jasper Lyon, Robert Ballocb, James Johnston, James Bell, 
Andrew Bain, Professor Allan Maconochie. 

Mr. Crum read a report from the Committee on Arrears. Mr 
James Thomson read a draft of the Memorial to Government respect- 
ing the survey of Scotland, which was approved, and ordered to be 
transmitted forthwith. The following paper was then read : — 

XLIL — Hints for the Formation of a Friendly Society for the Pro- 
fessional and Mercantile Glasses. By William Spens, Esq. 

The extent to which at present allowances are provided under 
Friendly Societies is not, so far as I am aware, so great as to afford 
any considerable relief generally speaking, to those who are drawing 
incomes from professional or mercantile pursuits — ^at least not in a 
degree corresponding to the immense benefits such societies, if pro- 
perly constituted, confer on tiiie classes of the community for wMch, 
no doubt, they were originally intended. In the present communica- 
tion it is proposed to submit briefly the grounds which appear to 
exist for an extension of these advantages to a numerous class among 
professional and mercantile persons, and the mode in which this could 
^ eflSciently accomplished. 

One of the objects, but a subordinate one, among present Friendly 
pieties, is that of securing a sum on the death of the members, and 
^8 is certainly an object of great importance, but I am not likely to 
say that there is any deficiency of provision for all classes for this 
contingency. Another provision which is made by Friendly Societies 
^ for old age, and this also may, to a larger extent, be secured from 
insurance offices, but it is not believed that their business in this 
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branch is of much consequence to themselyes. For neither of these 
provisions, however, would I propose its institution, nor even if sick- 
ness were only of a temporary character. Such will not affect us 
materially ; but I think it must be a general feeling among persons 
whose income is derived from a salary, that permanent sickness would 
leave their families almost totally unprovided for. They can provide for 
them while health remains — ^they can provide for them in the event of 
death ; but supposing they were struck with palsy or permanent blind- 
ness, their families might be rendered destitute. No doubt it will be 
saidy that the chance of such calamities is comparatively small, and 
this is fortunately true ; but it is no reason why we should not guard 
against the consequences of such a dire disaster — ^it is rather cause 
for thankfulness that the sacrifice for the purpose is small If 
rarity were to determine us, we should cease to insure our dwelling- 
houses against fire, especially when, in consequence of the duty, we 
pay for three times what the risk is accounted. The calamity for 
wldch I wish provision to be made is much more serious ; and there 
would be no need of paying out of the society more than the risk 
requires— indeed, I wish to persuade you, that the object in view may 
be secured in combination with a deferred annuity, to commence at 
an advanced age, by payments not higher than some insurance ofices 
would charge for the latter alone. The object may thus, in some 
sense, be secured for nothing. 

I might have preferred leaving the deferred annuity to be sought at 
life insurance offices, or at least to have made a separate table for it 
in the proposed society ; but it must be of great importance, as a set 
off for a provision which, if commenced much earlier, is not likely to 
continue beyond 70, to have one which is then only to commence : 
thus, with the other guards which may be interposed, placing a check 
upon parties seeking admission with any unfair views as regards the 
sickness claim. The provision, however, for an allowance at an 
advanced age, in whatever state of health, is obviously intimately in 
accordance with the object of the proposed society. It is thus intended 
certainly to provide for superannuation, and, no doubt, those who reach 
70 in good health, are not incapacitated from old age ; but still to 
many, if not to all, more rest is then better, and it is desirable, if ' 
possible, to prevent any from being deterred by pecuniary considera- 
tions from retiring from active business, if warned by the advancement 
of years of the propriety of such relief, totally or partially. 

In regard to the contributions, I will not pretend to offer very pre- 
cise calculations, but I will promise simplicity, and I think you wiB 
be satisfied as to adequacy. The following are the annual contribn* 
tions which would be required by the tables of the Highland Society 
and those of Mr« Ansell, for an allowance of £2 a week, or £104 
a year in sickness, both temporary and permanent, up to 70, interest 
being accumulated at 4 per cent : — 
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Age. 


Highland Soeietr. 


AnielL 


20, 


• • • • 


. £2 8 10 


25. 


. £2 2 10 


2 14 10 


30. 


. 2 9 6 . 


3 2 7 


35. 


. 2 18 4 . 


3 12 11 


40. 


. 3 10 8 . 


4 7 7 


45. . 


4 7 8 


5 5 9 


60, 


• • • 


6 5 4 



According to the Highland Society's Report, three-tenths of sick- 
ness are estimated as permanent, and I conceive that one-third majbe 
taken as the amount with every probability of being within the mark. 
It will be observed, however, that in the proposed rates an addition 
to this is made, and in the regulations of the society, other securities 
are proposed. 

Supposing, then, the permanent sickness to be one-third, of course 
the annual payments required for £2 a week or £104 per annum, up 
to 70, would be just one-third of the sums in the preceding table. 
These are subjoined with the annual contributions for a similar 
deferred annuity according to the same tables, to commence at 70, 
and the sum of the rates for the two provisions ; and along side are 
placed rates charged by two insurance offices for a deferred annuity 
of £100, commencing at 70, and the same rates according to the Gar- 
lisle 3 per cent table. Next are placed the rates I would consider 
adequate for ^100 a year during permanent sickness to 70, and the 
like annuity from that age, payable in whatever state of health, 
assuming 4 per cent interest and no expense ; and lastly are placed 
the rates I would propose for the intended society. 

These rates I would consider ample ; at the same time I do not think 
that the Society should commence until there were at least fifty sub- 
scribers, and that it should at first limit itself to allowances of £100 
a-year, extending the risks beyond that amount when fifty members 
▼ere entered for such extended risk. A great security is obviously 
attained, by combining the provision for deferred annuity with that for 
sickness, and, as an additional one, I would suggest that no aUowance 
should be made to a member until he had been enrolled five years. 
Of course there would also be medical examination of the candidate, 
and admission should be by ballot, after recommendation by directors ; 
but it may be noticed, that parties might, in reference to the pro- 
visions of the Society, be admitted, who would not be eligible for 
admission into an ordinary life insurance office. I would suggest that 
the allowances of the Society should be according to the rates below, 
for £100, £150, £200, £250, and £300 a-year. I may add, that I 
think there ought to be periodical investigations, when a diminution of 
the allowances may be made in the event of any possible shortcoming: 
and in the more probable event of a surplus, I would propose it should 
be applied to hastening the commencement of the deferred annuity. 
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I am well aware that there is yer j great difficulty in defining per- 
manent sickness, and that many will say that the scheme is imprac- 
ticable on this account But if it cannot be otherwise satisfactorily 
ascertained, it may, by appointing a tribunal, whose decision upon a case 
is to be decisive, and upon the whole I think that this would be the 
best arrangement, and would effectually prevent any questions. The 
cases would be very rare, but perhaps when they did occur, the judges 
might consist of the directors for the time, with a medical gentleman 
appointed by each director, or there might be a permanent appoint- 
ment, besides an ordinary medical officer, of a number of medical 
gentlemen to be united with the directors in deliberating on such 
cases as might occur. Dependence on the honour and judgment of 
such a board would, I think, be preferable to an attempt at special 
definition, which might lead to litigation. 

The widows* scheme of the ministers and professors of Scotland, 
confers most important advantages on their families after their death. 
Its early formation, and on principles which have, I believe, been found 
practically most correct, is a great honour to the body, but I am sur- 
prised that no such scheme as is here suggested, has been brought 
within their reach. The service to the public, and the comfort to 
themselves of such an institution, would be indeed very great At 
present, if a case of permanent sickness occurs, a usual proceeding 
is, that a helper be appointed, who receives a portion of the emolu- 
ments, and a similar arrangement is made where a party is disabled 
by infirmity of years. The sacrifice of income these arrangements 
make to both parties, often prevents them being entered into so early 
as they should be, narrows the field for choice of a successor, and, by 
materially affecting the status of the latter, tends to impair his use- 
lalness. These disadvantages are indeed felt and acknowledged, and 
can only be satisfactorily prevented, by making it compulsory for 
every one, on their appointment, to join such a society as is here 
proposed. 

Many other instances of the applicability of a Professional and 
Mercantile Friendly Society, such as we have suggested, might be 
given. I am glad to see the benefits of insurance spreading usefully 
in different directions, and I doubt not that, sooner or later, the 
extension — in some sense modification^-of the principles of friendly 
societies here proposed, will be introduced with advantage to the 
community. " Wherever," says the Report of the Committee of the 
House of Commons on Friendly Societies in 1827, " there is a con- 
tingency, the cheapest way of providing against it is by uniting with 
others, so that each man may subject himself to a small deprivation, 
in order that no man may be subjected to a great loss. He upon 
whom the contingency does not fall, does not get his money back 
again, nor does he get for it any visible or tangible benefit, but he 
obtains security against ruin, and consequent peace of mind. He 

No. 9. 2 
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upon whom the contingency does flail, gets all that those whom for- 
tune has exempted from it have lost in hard money, and is thus 
enabled to sustain an event which would otherwise oyerwhelm him/* 
This well defines the principle of all insurance. I may be somewhat 
of an enthusiastic admirer of the system, but if one will only consider 
what the state of society would be without any such protection as it 
affords, he will, I think, feel how much we are indebted to the truth- 
investigating labours of the statist, for so great an ally of prudence, 
so useful a guardian of industry. 



I3th December, 1843, — The Presidbnt in the Chair, 

The following were elected Members of the Society: — Messrs. Jas. 
Church, David Thomson, B.A., Charles Griflin, Walter Nielsen, Wm. 
Dunn, James Bogle, and Charles Maxwell Graham. 

According to previous arrangement, Mr. Crum moved that a Botani- 
cal Section should be added to the Society, and Mr. Gourlie was 
requested to convene the Members who intended to join it, for the 
purpose of choosing their office-bearers, and making other necessary 
arrangements. 

Mr. James Thomson, C.E., described two iron lattice bridges, illus- 
trated with models, which have been erected, one in Scotland, the 
other in Ireland. Mr. Stenhouse exhibited a Davy lamp, constructed 
with mica plates, which appeared well adapted for the purposes of the 
miner. 

The following paper was then read : — 

XLIII. — On Parietin, a Yellow Colouring Matter^ and on the Inorganic 
Food of Lichens. By Robert D. Thomson, M.D. 

The objects of the present paper are, 1st, to endeavour to prove that, 
contrary to the usually received opinion, the class of plants termed 
lichens require inorganic matter as part of their food, which they 
must derive from the localities upon which they are fixed; and 2d, to 
describe the yellow colouring matter obtained from the yellow wall 
lichen, and to detail its properties, composition, and application as a 
test for alkalies. 

Although chemists are acquainted with several yellow colouring 
matters, few of them have been separated in a pure state, and analysed. 
This arises from the difficulty of procuring such substances in the 
same state as that in which they existed in the plant from which they 
are extracted — depending principally on the facility with which they 
unite with oxygen, and on their consequent conversion into a body of 
inferior beauty, and of an uncrystallized structure. The yellow colour- 
ing matters which have hitherto been analysed, are derived from 
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various parts of phenogamous plants, principally the roots and flowers. 
The subject of the present paper is procured from a totally different 
tribe — the lichens — but one to which we are indebted for some impor- 
tant dyes. The Greeks gave the name xi/x*?* to a disease of the skin, 
and likewise to certain plants possessing the power of healing these 
cutaneous eruptions. Dioscorides * tells us that the lichen, which is 
familiarly known from its growing on stones, and attaching itself to 
the rough parts of rocks, like a moss, was called by some persons 
Iryon, and was useful in the cure of sanguineous fluxes and inflam- 
mations. Pliny likewise uses the term lichen ; but from his describing 
it as growing on rocks, with one leaf from a broad root, and with one 
small stem, it is obvious he refers to a species of hepatica.t Galen 
likewise enumerates lichens among the instruments of cure, in the treat- 
ment of impetiginous or cutaneous diseases. Modem botanists, up to 
a comparatively recent period, appear to have overlooked this class of 
plants, if we may draw this conclusion from the catalogue of English 
plants, by John Ray, the second edition of which was published in 
1677. In this work, the celebrated author describes, under the title 
of lichen, eight species of plants, only three of which, however, can be 
reckoned true lichens, the remainder being hepaticse and algse. In 
Hooker's Flora, published in 1833, there are enumerated and de- 
scribed thirty genera and 420 species of lichens. It is well known 
that many of these are capable of supplying powerful dyes. 

The lichen from which the colouring matter to be described is derived, 
is of very frequent occurrence on walls and trees. It is the Parmelia 
parietina (yellow wall parmelia), described by Hooker as possessing 
a rounded bright yellow frond, with lobes radiating, marginal, 
appressed, rounded, crenate, crisped, and granulated in the centre. The 
repositories, or apothecia, are deep orange, concave, with an entire 
border. The bright yellow colour of the lichen is a sufficient indica- 
tion of the presence of a colouring matter, but the real intensity of 
the colour could scarcely be anticipated merely by an inspection of 
the plant. 

FOOD OF LIOHSNS. 

The most luxuriant samples of the parmelia, grow in the neigh- 
bourhood of the sea, from what cause, unless it be the moistness 
of the air, it is not easy to determine. Botanists consider that this 
race of plants derive no nourishment from the rocks upon which they 
grow, although the circumstance of many of them containing oxalate 
of lime would appear to afford a demonstration of their being enabled 
to suck up inorganic substances in the same manner as other plants. 
Viewed in this light, the moistening and decomposing effect of a 
humid atmosphere on the rocks on the sea coast, may explain the 

* Mat. Med. B. IV,, Cap. 48. f Nat. Hist., xxvii. c. 4. 
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almost herbaceous appearance of some of the lichens which maj be 
observed in such situations. The subject, however, of the nutrition 
of lichens is in its infancy, and will require a searching investigation. 
It has been already stated that, according to the opinion of botanists 
(Hooker's English Flora), lichens derive no nourishment from the 
rocks, stones, or trees on which they grow. The roots or fibres with 
which they are ofiten supplied, it is conceived, are only useful in fixing 
the plant to its place of growth, its nutriment being derived from the 
air. One of the most common of our lichens, the PeUidea canina^ 
possesses fibres on its under surface so closely resembling those of 
shrubs, that one would be inclined to attribute to them similar func- 
tions. The circumstance, as stated in chemical works, of the absence 
of any considerable quantity of inorganic matter in the composition 
of lichens, would appear to lend countenance to the view, that gases 
constitute the only food of lichens. But the fact of oxalate of lime 
having been obtained from many lichens, seemed to call in question 
the validity of the conclusion. The detection, also, of small por^ 
tions of bitartrate of potash and phosphate of lime in some lichens^ 
added still further evidence against the opinion of botanists. So far 
as I am aware, no other substance of an inorganic nature has been 
hitherto detected in lichens, except in such minute proportion that it 
might have been derived perhaps from extraneous sources. I was not 
therefore prepared to expect the remarkable results which the analysis 
of the yellow parmelia afforded. In one experiment, 50 grains, obtained 
from mica slate rocks at Dunoon, on the west coast of Scotland, when 
ignited, yielded 34 grains of inorganic matter; and in another expe- 
riment, 40 grains, to which, as in the preceding trial, no earthy matter 
was attached, afforded, by burning, a residue of 2*7 grains. In a 
third experiment, 7 grains of the carefully selected upper parts of 
fronds, which had never been in contact with rock, and therefore were 
free from the suspicion of having extraneous particles mixed with 
them, after washing, as in the previous trials, yielded, by incin- 
eration, 0*47 grains of a skeleton, answering to the form of the 
lichen, and consisting of silica and phosphates, &c. These three 
experiments, therefore, give a per centage respectively of ashes, amount- 
ing to 6*8, 6-75, and 671.* In all these trials the colouring matter was 
volatilized before the lichen caught fire. Another specimen, very care- 
fully washed, and consisting of the upper parts of fronds, yielded 6 per 
cent of ash, in which phosphate of alumina formed a prominent ingre- 
dient. In proof of the fact that the ash is in no degree connected 
with the rock, a specimen of Parmelia omphahdes, taken from the stem 
of an ash tree, ten feet from the ground, was ignited, and found to 
yield 7 per cent of ash, consisting of silica, phosphates of lime, iron, 
and alumina. The Cladonia piocidata, taken from a wall, and free 

* These determinations were made in conjunction with Mr. James Mardocb. 
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firom all extraneous substances, yielded 6 per cent of ashes, consisting 
of similar ingredients. Hence it would appear, that this species of 
plants contain no inconsiderable amount of substances calculated to 
serve as vegetable manure. The ash possessed the form of the lichen, 
and a slight iron tint; it efferresced slightlj on the addition of an 
acid. In one instance, some carbonate of lime was present. On 
digesting the ash in water, a minute portion was dissolved. This 
solution, on the addition of chloride of barium, gave a white pre- 
cipitate, part of which was insoluble in nitric acid. On throwing the 
sulphate of barjtes on a filter, and adding caustic anmionia to the 
filtered liquid, a flockj precipitate — ^phosphate of barjtes — felL The 
addition of an alcoholic solution of bichloride of platinum, gave no in- 
dication of the presence of potash. Nitrate of silver gave a flockj 
precipitate, insoluble in nitric acid. The soluble salts, therefore, 
appear to be sulphate and phosphate of soda and conamon salt The 
pordon of the residue insoluble in water, became nearlj white when 
boiled with dilute muriatic acid, and left a grittj powder, which, 
affording a nearlj colourless glass with carbonate of soda before the 
blowpipe, was obviouslj silica, with slight impurity. The muriatic 
acid solution gave a copious reddish precipitate, with caustic ammonia. 
This precipitate was partly soluble in caustic soda, and consisted 
of phosphates of iron, alumina, and lime. The latter precipitates 
being tested with lead, yielded a precipitate of phosphate of lead, 
soluble in nitric acid. The results of the analysis of two specimens 
of ashes were as follows: — 



Silica, 

Soluble salts, sulphate, phosphate, and 

muriate of soda, .... 
Peroxide of iron, and phosphates of iron 

and lime, 

Phosphate of alumina, .... 
Carbonate of lime, .... 



68-46 


n. 
64-62 


0-75 


— 


22-04 
8-75 


34-55 
0-83 



100- lOO-OO* 



From these facts it is evident that this lichen requires the same 
inorganic constituents for food as other plants, with this difference, 
that the amount of inorganic substances present in its composition is 
greater than in higher orders of plants, but in a proportion tending 
towards that existing in the sea weeds ; another character, therefore, 
in additionjto the general external features, indicating an alliance be- 
tween the alg8B and lichens. 

* Mr. David Murdoch assisted me in the first analysis, and Mr. James Murdoch in 
the second. 
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To ascertain if the great abundance of inorganic matter was pecn- 
liar to this species, the Parmelia omphcdodes was incinerated, the spe- 
cimen being taken from a portion collected by a Highlander on the 
borders of Loch Venachar, where it is extensivelj used, as well as 
generallj in the Highlands, with an alum mordant, to impart a fine 
purple to woollen cloths. Its habitat had been a rock, and portions 
were selected free from any appearance of suspended earthy particles 
among their roots ; 200 grains gave a residue of 7*8 grains, consisting 
of substances similar to those already enumerated in the analysis of 
the yellow parmelia. Part of these, however, may have been foreign. 
When we compare the amount of these inorganic constituents with 
those found in trees, the balance appears in favour of the Hchens, as 
shown by the analyses of the ashes of genuine specimens of lima, 
sapan, and logwoods. The results are, in 1000 parts — 

lima Wood. Sapan Wood. Logwood. 



Organic matter, . . 971-255 


987-083 


971-400 


Silica and sand, . . 1-800 


— 


7-800 


Common salt, ... — 


0-517 


0-129 


Alkaline phosphates and gul-) oaaa 
phate, ... / ^■""" 


0-850 


1-371 


Phosphate of lime, . . 0725 


— 


1'021 


Carbonate of lime, . . 24-140 


11-660 


18-279 



1000- 1000- 1000000* 

Both of these classes of plants alluded to, however, appear but insig- 
nificantly supplied with inorganic matter, when contrasted with some 
of the gigantic sea-weeds from Cape Horn. 490 grains of one of these 
enormous inhabitants of the deep, supplied me by Dr. Joseph Hooker, 
yielded, by incineration, 116*7 of ashes, equivalent to a per centage of 
23-8. 

The introduction of inorganic matter into the substance of trees 
and lichens, can only be effected by the inferior extremity and surface 
of those portions which are in contact with the source of this peculiar 
pabulum of vegetable life ; while it would appear that the connexion 
which we always find to exist between sea-weeds and some fixed rocky 
position, even in the case of these immense inhabitants of the southern 
seas, according to some physiologists, only serves the purpose of retaining 
them stationary in one locality, their food being derived from the fluid 
in which they are immersed. But whether this be true or not, it is 
certain that the waters of the ocean are capable of affording nearly, 
if not all, the inorganic ingredients with which these plants are si^ 
plied. Trees and lichens have no such atmosphere, rich in salts, from 

* In these analyses I was assisted by Mr. John Aitken. 
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which they can derive their food. The j must be indebted for the 
inorganic matter which thej contain to the soil upon which they grow. 
Hence, since lichens do certainly contain inorganic matter of various 
kinds, as appears by the facts detailed in this paper, the inevitable 
conclusion is forced upon us, that these species of plants are not only 
nourished by the atmosphere, to which botanists have hitherto appeared 
to restrict their sources of food, but that they are also capable of ex- 
tracting inorganic matter from the rocks and trees over whose surfaces 
they are so largely distributed as humble tenants. 

PBEPARATION OF PABIETIK. 

When the yellow Parmelia is digested in cold alcohol, of *840, a 
yellow liquid is obtained, obviously firom the solution of the yellow 
colouring matter of the lichen. When boiled gently the liquid be- 
comes deeper coloured, and when a sufficient quantity of alcohol is 
employed, and the liquor is allowed to evaporate spontaneously, the 
colouring matter is deposited on the sides of the vessel, in the form of 
fine needles, sometimes a quarter of an inch in length. The speci- 
mens of lichen from which the best crystals of this description were 
obtained, were from the neighbourhood of Glasgow, and were rather 
dry, as if they had grown upon a dry wall, little exposed to moisture. 

In order to procure the colouring matter of the P. parietina, it is 
proper to dry the plant at a moderate temperature. This is particularly 
to be attended to with the sea specimens, which are succulent when com- 
pared with the plants from other localities. By this precaution, the alco- 
hol will more effectually extract the colouring matter, without violent or 
long-continued boiling. We should probably succeed in obtaining the 
purest product, by removing as much as possible of the water from 
the lichen, by drying in a stove, and then digesting in cold alcohol. 
The quantity of the lichen at my disposal has not hitherto been suffi- 
cient to enable me to attempt to extract the colouring matter in this 
nianner, but I intend to do so on the first opportunity. I have stated 
that I have succeeded in obtaining the colouring matter, or Parietina 
^ I propose to term it, in the form of needles, but generally it falls 
iu the shape of brilliant yellow scales, as the alcoholic solution cools. 
The mode in which I have extracted it was by gently boiling for a 
few minutes the lichen in contact with the alcohol, then filtering and 
adding fresh alcohol until the colour appeared to be extracted. The 
solution has scarcely passed through the filter, before it begins to 
deposit the shiny scales of parietin. If we attempt to purify these 
V re-dissolving them in alcohol, we shall find that only a portion is 
dissolved, and the deposit from the alcoholic solution, instead of pre- 
senting the lustre of the substance as at first obtained, assumes the 
aspect of a brownish yellow powder. 
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COMPOSITION OF PARIETIK. 

The product of the second solution in alcohol, when dried at 212^, 
and burned with oxide of copper, aflforded the following result: — 

3*16 grains gave 7*376 carbonic acid. 
1*410 water. 

This corresponds with 







Ezpt 


Atoms. 


CalcnUk 


Atoms. 


Cdoub. 


Carbon, . 


2-0116 


63-66 


40 


63.82 


40 


62-51 


Hydrogen, 


01666 


4-96 


16 


4-25 


16 


4-16 


Oxygen, . 


0-9918 


31-40 


15 


31-93 


16 


33-33 



3-1600 100- 100- 100- 

As it appeared from the preceding result that the parietin was 
altered in its character bj attempting to re-dissolve it in alcohol ; the 
parietin, after being dissolved in alcohol from the lichen, was, after 
the filtration of the fluid, allowed to deposit by cooling. It was then 
thrown on a filter, and dried on a tile, and then digested in hot alcohol, 
to remove anj fatty or resinous matter with which it might be 
contaminated. The same object may be attained by digestion in 
ether. The parietin was then dried at 212^, and analysed. 

2-96 grains afforded, when burned with black oxide of copper, 

7*16 grains carbonic acid. 
1294 If water. 

This is equivalent to 

Expt. 

Carbon, 1-9500 65-87 

Hydrogen, 0-1437 4-85 

Oxygen, ...... 0-8663 29-28 



2-9600 100- 
and agrees with the following calculation:-* 

Calculation. Expt. 

Carbon, . . -75 x 9=6-75 65-85 6587 

Hydrogen,. . -125x4= -6 4-87 4-85 

Oxygen, . . 1- x 3=3*0 2928 2928 



10-25 100- 100- 

The formula, therefore, will be according to this view, 

C9 H4 Os 

or we may, as in the preceding case, consider it as an oxide of ftQ 
oil, and the composition when calculated would be. 
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Atomi. 

Carbon 40 66-21 

Hydrogen 16 4-34 

Oiygen 14 30-45 

and the formula 

C40 H|8 Oi4 

exhibiting a stage in the oxidation of an oil similar to what we meet 
with in the gradual production of resins from oils of the turpentine 
lype. In some respects the colouring matter under discussion 
resembles a resin, and especiallj in its appearance when precipitated 
from its solution in alkalies by an acid. If we then consider parietin 
as a resin, deriving its origin from an oil of the turpentine type, the 
preceding analyses may be classed as follows: — 

Oil of parietin, C40 H,5 

Parietin, ^« ^w 0|* 

Oxide of parietin, C« Hia Oia 

The effect of re-agents upon parietin is striking. A very minute 
portion of the substance will impart its yellow colour to a large quan- 
tity of alcohol, and this solution is sensibly acted on by re-agents. 
When to such a solution a drop or two of nitric, or muriatic or sulphuric 
acids are added, the yellow colour imparted to it by the parietin be- 
comes much heightened, and even a very small proportion (much more 
minute than that mentioned) will effect a sensible change. When the 
solution is strong, the addition of acid produces a yellow precipitate. 
When caustic ammonia, in the smallest quantity, is dropped into, or 
applied by means of a rod, to a solution of parietin, the yellow colour 
immediately becomes a rich red, inclining to purple. The same result 
is obtained with caustic potash, caustic barytes, carbonate of soda, 
caustic lime, &c. 

PARIETIN AS A TEST OF ALKALIES. 

The extreme delicacy of parietin in detecting alkalies, suggests its 
utility in the laboratory. An alcohoUc solution may be kept for use, as 
the addition of a drop or two of the solution to a considerable quantity of 
an alkaline liquor, will be immediately followed by a change to red; or 
the process may be reversed, by placing a few drops of the alcoholic solu- 
tion in a test-glass, and adding to it a drop or two of the alkaline liquor. 
The alcohohc solution may be prepared simply by digesting the lichen 
in cold alcohol, of sp. gr. '840, as I have found that a small portion of 
lichen will impart a colour to a large quantity of alcohol, sufficiently in- 
tense to serve as a very delicate test for alkalies. Observing the strong 
colour that the alcoholic solution imparted to the filtering paper 
which was used to purify the solution when first prepared, I cut these 
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into test papers, and found that, when properlj impregnated with the 
solution, thej were little, if at all inferior to turmeric paper, in their 
delicate detection of ammonia. Test paper may be prepared extem- 
poraneously from the alcoholic solution, when it is wished to detect 
ammonia, bj dipping a piece of paper into the alcoholic solution, and 
then applying it in its wet state to the ammoniacal vapour. The 
yellow colour is immediately transformed into a reddish purple, but 
more distinct than the colour that becomes apparent in turmeric paper 
of old preparation, under similar circumstances, which is a dirty brown. 
One of the principal recommendations of the liquid test already noticed, 
is the circumstance of its being capable of preserration williout under- 
going deterioration, while the test papers which haye been frequently 
recommended, although possessing most delicate testing powers when 
freshly prepared, gradually lose their value by preservation. I believe 
this to be the explanation of the failure in this country of some conti- 
nental test papers, which have been recently reconmiended. It would 
therefore f^pear, that the best test paper being that which is of fresh 
preparation, the most convenient source for its production is that from 
which it can be most rapidly procured in an efficient state. The ob- 
servations which have been made upon parietin, in reference to its 
odouring powers, tend to show that it may be employed with advan- 
tage for the most delicate purposes to which turmeric is applied. Pwi- 
etin, however, is not acted on by acids ; the natural yellow colour 
merely becomes brighter, while turmeric, which contains a blue and 
yellowing colouring principle, has the former reddened by acids, and 
the latter converted to a brown by alkalies. Moistened yellow povri- 
eftn paper, on the other hand, becomes red or purple when freshly pre- 
pared, and reddish brown, if long prepared, by coming in c(mtact with 
ammonia and other alkalies. The other reactions of parietin are 
simple. The alcoholic solution is precipitated yellow by nitrate of 
silver and acetate of lead, and other metallic salts. A solution of 
permuriate of iron renders the colour much darker. The precipitates 
with silver and lead have not been analysed, from the minute quantity 
of parietin at my disposal 

The yellow colour of the Parmelia parietina early attracted the 
attention of those persons interested in dyes. It was accurately de- 
scribed by Hoflfoaann, Amoreux, and Willemet, in 1786.* The latter 
informs us, that the Swedes in the province of Oeland obtained by 
means of this lichen and alum a yellow dye for woollen stuffs, and that 
a flesh tint was also procured from it, fitted for linen and paper ; that 
goats eat this lichen, and that Haller recommended it as a powerful 
tonic in diarrhoea. He adds, that he had himself used it in his prac- 
tice as a tisan, and had found it to prove beneficial in that form of the 

* Memoires couronn6d en I'anne^, 1786, par TAcademie des Sciences, Belles Lettres, 
©t Arts, de Lyon, sur Tutilit^ des lichens, dans la Medicine et dans les Arts. 8vo, 1787. 
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disease which occurs in autumn. Hoffinann states, that in Norway, 
wben boiled with milk, it is used as a remedy in jaundice. This idea 
maj haye perhaps originated from the correspondence in colour of the 
disease and cure, upon the principle so much in vogue at present, 
*" HmiUa similibus curantur,^ Hoffmann affirms that he never could 
obtain a yellow colour from this lichen, but that with wine vinegar he 
obtained an oHve-green or fawn colour; and with true wine vinegar 
(aceto vini vera) and copperas, a flesh or apricot shade. Of these 
colours he has appended to his essay specimens, together with forty- 
nine others, obtained from various species of lichens. Dr. John P. 
Westring of Nordkoping, in Sweden, who prosecuted an extensive 
inquiry into the colouring matter of lichens^ describes the Lichen pari- 
eHnus ( Wagglaf) as aflfbrding, with wool, by infusion for fourteen days, 
and then boiling for half an hour, a fawn colour; by longer boiling a 
yellow was produced, and tbis mixture became, by simple infusion and 
extraction, similar to the red wool of Florence. With common salt 
and nitre boiled for an hour, a beautiful straw colour was elicited. 
Upon silk it gave similar colours, differing in their shade from red to 
yellow, according to the methods employed in dyeing the goods.* 

Subsequently to these observations, which are perhaps interesting 
in an economical point of view, the yellow parmelia was recommended 
by Br Sande, probably misled by the colour, as a substitute for Peru- 
vian bark daring the last French war. It has also been chemically 
examined by Herberger,but not apparently with the same results afford- 
ed by Scotch specimens, as he found no inorgimic constituents which 
amount to from 6 to 7 per cent, according to my trials, and obtained 
a much larger quantity of colouring matter than existed in any plants 
examined by me. He also found a red colouring matter, which did 
not appear in the process of extraction as followed by me, and which 
may therefore be a product of the oxidation of parietin. More lately 
still, Dr. Gomprecht extracted yellow oil from the lichen, but in such 
minute quantity as not to be susceptible of examination. I obtained 
a quantity of sugar, by means of alcohol, in crystalline grains. 

Note. — Since the preceding paper was read, the yellow neecUes 
described above have been analysed in the laboratory at Giessen, and 
have been found to consist of C40 H,6 Oi^ approaching one of the 
ai^yses already detailed. So that we have now the following oxides :-« 

Oil of parietin, G40 Hie 

Parietic acid, G40 H,6 O,, 

Parietin, C40 Hie O14 

Oxide of parietin, C40 Hie 0,6 

*KoDgl. Yetenskap, Acad. xii. p. 300, Ann. 1791. 
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20th December^ 1843, — The Pbesident in the Chair, 

The following members were elected: — Messrs. Robert Stewart, 
John Geddes, James Gonnell, and Alex. Grant 

Mr. Keddie reported that the Botanical Section had met for the 
first time on the 18th, when the office-bearers were chosen. He also 
read the following : — 

Report of Botanical Section, \%th Dec, — Dr. Balfour in the Chair, 

The Botanical Section met for the first time on Monday evening. 
Office-bearers were appointed — a list of whom has been given in to 
the General Secretary. 

Mr. Gourlie presented to the herbarium specimens of Cryptogamic 
plants, from British Guiana, gathered by Dr. W. H. Gampbell. 

Dr. Balfour presented specimens of Juncus suhverticillatw, Sagim 
apetala, /3 glabra, and Impatiens fulva^ from Sussex. 

Dr. Balfour read a letter from Professor Connell of St Andrews, 
giving an analysis of the substance called vegetable ivory, the product 
of a palm named Phytelephas macrocarpa, Mr. Connell ha.s determined 
the presence of an azotised substance, which seems to have all the 
properties of vegetable casein. He has also detected vegetable 
albumen and oily matter. Specimens of the fruit of the ivory palm, 
and of the horny seed of the Doom palm, were exhibited. 

Dr. Balfour also read extracts from a communication by Mr. J. 
Ralfs, of Penzance, on the natural order Besmidiacece, This order 
includes plants which are closely allied to the lowest classes of 
animals, and have been looked upon by Ehrenberg and others as of 
an animal nature. Mr. Ralfs considers them as distinct from the 
Biatomacece, under which tribe they have been usually included. The 
latter have a siliceous covering, and, after being gathered, quickly 
acquire an offensive odour ; while the desmidiacese have no siliceous 
covering, and are remarkable for the length of time during which 
they may be preserved in a moist state without material change. 

The desmidiacesB are minute plants, formed in fresh water, and 
often forming finger-like tufts at the bottom of pools. They consist 
entirely of cells, which divide in a remarkable manner, and thus give 
rise to peculiar motions, which have led some authors to consider them 
of an animal nature. Mr. Ralfs, however, shows that these motions 
by division take place in many true algse. He also shows that the 
desmidiacesB exhibit distinct evidences of the presence of starch on 
addition of tincture of iodine ; and on this account^ too, he considers 
them as of a vegetable nature. 

The views of Meyen, Dalrymple, and Bailey were brought forward 
and discussed. Mr. Ralfs reconciled conflicting opinions, by showing 
that starch granules are only to be detected at certain periods cf 
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growth. Specimens of Closterium Digitus, with the starch granules 
changed into blue by iodine, were exhibited under the microscope. 

Br. Balfour also exhibited under the microscope specimens of 
DesmidiacesB and DiatomacesB, and illustrated the paper by drawings 
of plants belonging to these orders. 

A communication was then read by Professor Gordon on the 
Application of the Calculation of Probabilities in the Formation of 
Science. 



Zd January, 1844, — The President in the Chair. 

The following statement of the estimated revenue and expenditure 
for the current year was laid before the Society: — 
Annual Reyenue, exclusive of Entrance Fees, . . £100 
Surplus of 1842-3, 36 10 



Bstimated Expenditure: — 
By Publications ordered, 
Publishing Proceedings, 
Ordinary Expenses, including Rent, 
Estimated Rent at Martinmas, 









£135 10 





£25 3 10 

56 

30 

7 10 


117 13 


10 




• 




iV 


• 


£17 16 


2 


mt Ag 


es. 


By Alexander 



Leaving a Balance of . . . 

The following paper was then read: — 

XLIV. — On the Laws of Mortality at Different Ages. 
Watt, LL.D., City Statist. 

In a paper which was published in the Proceedings of this Society 
last year, I showed, from the returns obtained from different towns 
in England and Scotland, that the amount of deaths by various 
diseases is nearly identical at the same ages ; and that whatever the 
total amount of deaths by each disease may be, the proportion which 
the deaths falling at certain periods of life bears to the whole deaths 
by these respective diseases, remains the same. The examples given 
in that paper related to fever, measles, small-pox, and bowel com- 
plaints. As the law which was deduced from these examples appeared 
to be of great interest, it became an important point to determine 
whether it was of more general application, since a knowledge of the 
specific laws of mortality by such diseases at different ages, by deter- 
Baining more clearly the nature and operation of the disease, may be 
expected to lead both to improved modes of medical treatment, and 
to facilitate the introduction of such sanatory regulations, as would 
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ensure to the inhabitants of our cities one of the most important of 
social blessings — a healthy population. Through the kindness of 
William Mills, Esq., formerlj Lord Provost of Glasgow, I have been 
enabled to compare my former tables with data which I have calcu- 
lated from the mortality bills of New York and Philadelphia. From 
such comparative results we are enabled to distinguish at a glance the 
modifications which diseases undergo in different climates. One of 
the most interesting diseases is fever, on account of its frequent 
occurrence in this country, and more especially in Glasgow, where it 
seems to serve as a test of destitution. 

FEVER. 

In the bills of mortally foft New York and Philadelphia, the mor* 
tality by the different species of fever being judiciously given 
separately, we are enabled to select the species corresponding with 
those registered under the head of fever in the Scottish towns. The 
following table exhibits the comparative mortality from fever in 
Edinburgh and Glasgow, and from fevers, exclusive of puerperal 
and scarlet fevers in New York and Philadelphia. For typhus fever, 
see Glasgow Mortality Bill, 1842.— 

Edin. OUs. N.Tork. PhUad. Bfancb. 

percent percent pwcent. pwoent percent 

Deaths under 5 years ^ 

to the whole deaths V12-41 1207 15-67 17-34 16-08 

by fever, . J 
Do. under 20 years, 29*74 29-05 30-22 .33-03 3848 
Do. 20 and upwards, 7025 70 94 69-77 6696 61-51 

In the above table the per centage for New York was deduced from 
1416 cases, and that of Philadelphia from 663 cases. The greatest 
difference appears to be at the lowest ages, where the mortality in 
America is higher. Similar results frequently occur in this country, 
where the disease is less prevalent, as in 1842 in Glasgow, when the 
mortality under five years was 18'58. During that year it is well- 
known that there was a smaller proportion of deaths by typhus than 
usual. 

MEASLES. 

The following table affords an extended illustration of the same 
law which was pointed out in the last paper published in the " Pro- 
ceedings," and shows that the number who die of measles is nearly the 
same at the same ages in different towns : — 

Glas. Edin. N.York. PhiUd. 

Under two years, . . 52-76 60-25 47-48 45*76 

Do. five years, . . 88-08 92-30 90-09 89-83 

Do. twenty years, . 99-35 99-67 98-27 99-43 

Above twenty years, . 064 0-32 1-72 0*56 
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K. York. 


Phited. 


36-40 


30-12 


30-69 


70-95 


7675 


76-49 


97-95 


91-39 


97-77 


204 


2-60 


2*22 
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The total amount of deaths in each of these towns was yerj differ- 
ent, and jet it will be observed that the proportions of deaths at the 
different ages to the whole deaths bj measles, are yer j nearly the same 
in each of these towns ; the variation being chiefly at ages mider two 
years. 

SGABLET FEYER. 

The following table exhibits the per centage proportionate amount 
of deaths by scarlet fever at different ages in yarious towns, to the 
whole deaths by that disease in each town respectiyely : — 



Under two years, . 

Do. five years, . 

Do. twenty years. 
Above twenty years, 

Similar examples to the above are given for other towns of Eng- 
land and Scotland in the YoL of the British Association Transactions 
for 1842. The same law is applicable in all the localities examined. 
That the proportions of deaths by scarlet fever at the different ages 
to the whole deaths should be so nearly the same in New York and 
Philadelphia is remarkable ; and although the amount for the lower 
ages differs from Glasgow, there is no doubt sufficient reasons for this 
variaticm. 

SMALL-POX. 

In this table we have compared the proportionate amount of deaths 
by small-pox per cent, at different ages in various towns, to the whole 
deaths by that disease in each town respectively : — 

Glas. Edin. N. York. Philad. 

Under two years, . . 57-76 63-24 3411 34-39 

Do. five years, . . 86-72 82 68 68*66 67-14 

Do. twenty years, . 96-12 96*23 7274 77-24 

Above twenty years, . 4-87 4-76 27*26 22*75 

From this table it £q>pears that the proportion of deaths by small- 
pox to the whole amount of dea^s by that disease in New York and 
Philadelphia, at the same ages, is very different from the proportion 
of deaths by the same disease in the towns of this country ; the propor- 
tions under two years of age being above twenty-three per cent, less in 
New York and Philadelphia than in Glasgow. There is, of course, a 
corresponding increase in the proportion of deaths at the higher ages ; 
jet it must be observed that the proportion of deaths by this disease 
at the early ages is the same in Philadelphia as it is at New Y 
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aflfbrding another strong proof that there are physical laws which 
regulate the amount of deaths at different ages bj the various 
diseases, when unimpeded by local causes. It is highly probable that 
inattention to early vaccination may be the immediate cause of a 
greater mortality at the higher ages in America than in this country. 
A difference in this respect exists also between the towns of England 
and Scotland. The proportion of deaths above twenty years of age 
by small-pox in Manchester amounts to 1*687 per cent of the whole 
deaths by that disease, and to 2*316 per cent, in Liverpool, whereas 
the proportion above that age cut off by small-pox amounts to 4*479 
per cent of the whole deaths by that disease in Glasgow, and to 4*761 
per cent in Edinburgh. However much this effect in Glasgow and 
Edinburgh is produced by inattention to vaccination, the evil is very 
much the same in both cities, so far as the proportion at the higher 
ages is taken into account It appears also from the returns that the 
proportion of deaths by small-pox to the population in Edinburgh is 
not half so great as that in Glasgow ; and as small-pox is much more 
destructive in some years than in others, and as the comparison only 
extends over three years for Edinburgh, and over five years for Glas- 
gow, this comparison of the total amount of deaths by small-pox may 
be more favourable to Edinburgh than it ought to be. 

HOOPING-COUGH. 

This table shows the amount of deaths from hooping-cough under 
and above certain ages in different towns, and the proportions which 
the amount of deaths at these ages bear to the whole amount of deaths 
by that disease in each town respectively : — 

Glas. Edin. N. York. Phllad. Bina 

Under two years, . 66*37 66*38 67*52 

Do. five years, . 91*62 92*87 95*51 95*03 9349 

Do. twenty years, 99*77 10000 99*78 10000 10000 

Above twenty years, 0*22 0*00 0*21 0*00 000 

Some of the cases above twenty years should possibly not be classed 
with hooping-cough. One case in Glasgow is stated as being between 
forty and fifty, and another between fifty and sixty. A case aboye 
twenty years, given in the New York tables, occurred in 1840, and is 
recorded as being between thirty and forty years of age. 

(To he Continued.) 
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FORTY-SECOND SESSION, 1843-44. 



3d January, 1844, — The Pbesident in the Chair. 

XLIV. — On the Laws of Mortality at Different Ages* By Alexander 
Watt, LL.D., City Statist (Continued,) 

Eemarks on the Tables. — The data which have been adduced seem 
to demonstrate that the proportions in the amount of deaths under 
any given age, by the diseases which haye been selected for considera- 
tion, viz., fevers, measles, scarlet fever, small-pox, and hooping-cough, 
to the whole amount of deaths by each disease respectively, are almost 
identical, although the total amount of deaths by the same disease is 
very different in each city. In some instances where the circum- 
stances of the people vary much from each other, a corresponding 
variation takes place in the mortality at the same ages. This is 
peculiarly exemplified by the deductions, in reference to small-pox, 
from the New York and Philadelphia mortality bills ; but notwith- 
standing the great difference between the results in America and in 
Scotland in the mortality from this disease, it is important to observe 
that the proportion of the deaths by this disease in New York exactly 
corresponds with those for the same age in Philadelphia— the circum- 
stances of these towns in relation to small-pox being much alike. The 
variations in the higher ages may probably depend on causes capable 
of detection on furtiier inquiry ; and such interferences being allowed 
for, the intimate correspondence of the results pointed out, cannot be 
looked upon as accidental, but as the result of precise laws which 
regulate the amount of mortality at every age. 

Two causes must be especially considered as having a oonstant 
tendency to effect a certain variation in these results, viz., medical 
treatment, and a proper supply of wholesome and nutritive food. 

No. 10. 1 
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Though it appears from these results that the medical practitioner 
does not possess that indiscriminate command over the life of his 
patient that has sometimes been ascribed to him, yet it is very 
apparent that, bj judicious treatment, the medical man has much in 
his power in the way of placing the system of his patient in the most 
fayourable circumstances for resisting the effects of the disease. If 
the patient, however, has been previously reduced by a scanty or 
improper diet, it may become difficult, perhaps even impossible, to 
supply the remedy under such circumstances ; therefore it might be 
apprehended that even greater variations should occur in these pro- 
portions than are indicated by the details which have been discussed; 
but we must bear in mind that the practice of the medical man is not 
limited to individuals of a particular age, but is extended to whole 
families ; and in a similar manner, where destitution prevails, it very 
generally falls upon families at all ages as well as upon particular 
persons. 

An acquaintance with the laws of mortality which we have nov 
considered, will not only aid us in arriving at a true knowledge of the 
sanatory condition of towns, and enable us to point out the remedies for 
excessive mortality, but they will assist us also in guiding the medical 
practitioner in the proper treatment of his patient. A knowledge of 
these laws is also necessary for the construction of proper annuity and 
life assurance tables. Any calculations that are wholly founded on 
the average of life in other countries must necessarily be more or less 
fallacious, as it is obvious that the average duration of human life 
must vary with the diseases which are most prevalent in the country; 
and it is well known that many countries, and even many districts, 
have diseases more or less peculiar to themselves, and differing in 
their law of mortality. 



I7th January^ 1844,— The President in the Chair, 

Mr. John Morgan was admitted a member. On the motion of Mr. 
Liddell, seconded by Dr. Watt, Mr. William Keddie was appointed 
Assistant-Secretary. 

A letter was read from the Lords of Her Majesty's Treasury acknow- 
ledging the receipt of the Society's memorial in favour of complet- 
ing the Trigonometrical Survey of Scotland, and stating that " the 
secondary triangulation for the survey of Scotland is in progress in 
the county of Wigton ; and that instructions have ahready been giveii 
to take the proper measures for ascertaining the legal boundaries, pre- 
paratory to the introduction of such a force of surveyors as the sum 
which it will be practicable to allot, in future years, for the operations 
nf fiie survey in Scotland, out of the amount voted by parliament for 
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completing the ordnance suryejs in Great Britain and Ireland, maj 
aflow of." 

It was agreed that a conversational meeting of the Society should 
be held on the 2l8t of February. 

The 6th Part of the Proceedings of the Chemical Society was re- 
ceiyed on the part of that society. Thanks were voted, and for the 
1st Yol. of the Proceedings of the same society, previously presented. 

Mr. Liddell exhibited and described the Yesta lamp for burning 
camphine ; also, a new hydrostatic lamp, for burning oil. The liquid 
termed camphine possesses the odour of oil of turpentine. Its specific 
gravity is '864. It begins to throw up bubbles of vapour at 160®, 
and continues to boil up to 314°, when its point of ebullition remains 
stationary. It has, therefore, all the characters of oil of turpentine. 

The following communication was made : — 



XL V. — . Table of the Specific Gravities of some Crystallized Salts. 
By Mb. John Adam. 



In the following table the specific gravities were determined by 
weighing the finely crystallized salts, first in air and then in pyroxylic 
spirit, of the sp. gr. -824^ alcohol of the sp. gr. -8393, and turpentine 
sp.gr. '870. The spirit produced no acid reaction on litmus paper. 

The first column represents the specific gravities referred to pyroxylic 
spirit The second, the same gravities reduced to water as tiie stand- 
ard ; the third column exhibits the specific gravities in alcohol ; and 
the fourth the same densities referred to water. The two last columns 
were made by Dr. R. D. Thomson, with a different beam from that 
used in constructing the first columns, and generally with different 
specimens. 

ToWUer. ^^t^J^S,?"* To Water. 



;. Sulphate of potash . . 
Bo. large crystal . . . 
Anhydrous sulph. of soda 
Sulphate of soda 
Sulphate of zinc . . . 
Sulphate of magnesia 
Nitrate of potash . . . 
Nitrate of soda . . . 
Nitrate of barytes . . 
Nitrate of lead . . . 
Chloride of sodium . . 
Chloride of potassium 



To Pyroxylio 

Spirit, sp gr. 

*824. 

. 2-695 
. 2-651 
2-755 
(soluble) 

1-629 
2-016 



2-220 
2184 
2-270 



1-342 
1-661 



2614 2-194 



2-667 

1-467 

*T1899 

1-656 

1-962 

Tl-973 

T3-052 

T4-561 

T2-138 

Tl-848 



2-238 
1-231 
1-662 
1-389 
1-646 
1-716 
2-655 
3-968 
1-860 
1-607 



* T denotes oil of turpentiDe. 
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Chloride of lead . 
Iodide of potassium . 
Chromate of potash . 
Bichromate of potash 
Carbonate of soda 
Ammoniacal alum . 
Manganese alum . . 
Potash alum . . . 
Yellow prussiate of potash 
Red prussiate of potash 



Mr. Stenhouse exhibited some salts of meconic acid which he had 
prepared and analysed. 



To Pyroxyllc 

Spirit, sp. gr. 

'824. 


To Water. ' 


?o Alcohol and 


To W«ter. 


_ 


— 


T4-918 


4-278 





— 


T2-792 


2-489 


— . 


— 


T2-572 


2-237 


. 2-599 


2-141 


2-663 


2-151 


. 1-477 


1-217 


1-462 


1-227 


. 1-644 


1-364 


1-667 


1-399 


— 


— 


1-729 


1-461 


. 1-667 


1-373 


1-684 


1-414 


1-869 


1-531 


1-868 


1-567 


. 1-768 


1-466 


1-785 


1-498 



3l8t January^ 1844, — The President in the Chair. 

Messrs. William Smith and William Wilson were admitted mem- 
bers of the Society. 

The following paper was read. 

XLVI. — Note on the state in which Fibrin exists in the Blood, By 
Andrew Anderson, M.D., Andersonian Professor of the Institutes 
of Medicine. 

It has for some time been the general opinion among physiologists, 
that the fibrin of the blood is liquid during life, and becomes solid 
only when that fluid dies ; and this opinion is based on the well-known 
experiment, first performed by MilUer, of filtering frog's blood before 
its coagulation, and thus obtaining the clot separate from the globules, 
which remain behind on the paper. At the meeting of the British 
Association at Glasgow, Dr. A. Buchanan exhibited a method of show- 
ing the same thing in human blood, by receiying it from the vein into 
a vessel of serum, in which the globules subside before coagulation. 

The common notion of the change which takes place on coagulation 
has been well expressed as follows : — 



Piocmi^ J ^l^id Serum "J 
.riasma Ipi^jri^^ l^Dead blood. 



Living blood{^l^,^^3V--|c,^, J^ 
From this opinion there have recently dissented M. Mandl* and 

* Anat. MiOToecopiqae, Art Sang. 1842. 
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Dr. A. Buchanan.* These gentlemen hold, that while of the cor- 
puscles of the blood the red take no part in the coagulation, and 
are merely engaged as it were bj accident in the clot, from which, by 
the above mentioned means, thej may be artificially excluded; yet 
the tohite corpuscles and the molecules which exist in the fluid, really 
constitute the fibrin : and that the coagulation consists simply in the 
aggregation of these previously isolated bodies. Dr. Buchanan's 
opinion to this effect is based, not upon the direct examination of the 
process of coikgulation in the blood, but upon what he conceiyes to occur 
in the case of the fluid of blisters and of serous cavities, and to furnish 
an analogical argument of considerable weight 

Now, it is true that the fluid of blisters contains corpuscles like the 
white globules of the blood, and also that it coagulates on standing ; 
and it may be likewise true, that the number of the corpuscles is in 
the ratio of the size of the clot : but I have carefcdly watched the fluid 
of a recent blister coagulating under the microscope, and find that 
the delicate clot forms independently of the corpuscles, as it is seen to 
occupy the whole area of the field of view, while at most two or three 
corpuscles may be scattered over it 

Again, it is true that in the very curious experiment which we owe 
to Dr. Buchanan, the mixture of the serum of blood and of that of 
hydrocele, exhibits after standing for some time a marked coagulum ; 
but I submit that neither is this a proof that that coagulum is derived 
from the corpuscles existing in the fluid in which it forms ; for I have 
divided such a mixture into two equal parts, and while leaving one 
untouched have separated by filtration all the corpuscles from the other, 
while still fluid, and tested their absence by the microscope, and yet the 
eye could detect no difference between the coagula subsequently formed 
in the two portions*-nor, when aided by the microscope, any corpuscles 
newly formed. 

But the experimentum crucis is the examination of the changes 
which occur in the plasma of the blood itself ; and this may be effected 
by removing with a spoon a portion of the incipient buffy coat (the 
whitish fluid which floats before coagulation on the surface of inflam- 
matory blood,) and placing it under the microscope. This fluid is the 
blood minus the red corpuscles, which, as Mr. Wharton Jones has 
Bhown,t attract one another more strongly in inflammatory than 
in healthy blood, and sink rapidly in the fluid. Our view, then, 
of the changes which occur being no longer obscured by their pre- 
sence, we watch the plasma swarming with molecules and white cor- 
puscles, the latter always most abundant in inflammation, as may 
be seen even by placing a drop of the just abstracted blood 
under the microscope between two plates of glass, to which the 

* Proceedings of the Glasg. Philos. Soc. 1843, p. 131. 
t Ed. Med. and Surg. Jonmal, 1842. 
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white corpuscles stick because of their greater size, while the red 
(known bj their smooth outline, their central nuclei, elongated profile, 
and, eyen under the microscope, pale yellowish colour,) rush beauti- 
fiillj past them, like fragments of floating things carried against a 
buoj moored in a strong tideway. As we watch the plasma it has be- 
come partly solid, but no visible change appears ; the corpuscles re- 
main quite still, and it is only by drawing across the glass a needle, 
which carries the whole in a mass along with it, that we find that 
they are engaged in a thin coagulum. There is then no running 
together of the corpuscles ; but so far we are still in doubt whether 
the clot may not be formed by their cohesion : the doubt is resolved 
by simply continuing to look : we have drawn aside the forming dot 
before its solidification was complete ; and have left a clear fluid per- 
fectly free of corpuscles of any kind, and yet in this again the coagu- 
lation takes place ; it must, therefore, be from a solidification of the 
previously fluid fibrin. 

So far my observations agree with those of Dr, Addison,* published 
after mine had been made; but he states that the fibrin solidifies 
in the form of fibres, and figures these of a^ somewhat stellate or 
spiculate appearance. In the existence of this sort of crystallisa- 
tion I wholly disbelieve. I have repeatedly seen the whole field (rf 
view occupied uniformly by the extremely delicate clot, so fine and 
transparent as to be distinctly visible only when its edge was 
drawn across the glass with a needle, and thus contrasted with the 
remaining limpid fluid ; and of which the structure was so fiuntlj 
fibrous, that with the greatest difficulty, in a carefully modified 
light, there could, with a power of 600 diameters, be just traced, 
distributed equally over the whole surface, a most delicate striated 
appearance. It is true that afterwards the coagulum becomes 
fibrous, but this is the consequence of a subsequent contraction, the 
nature of which has not been satisfactorily explained, but of ^diich 1 
can say only this, that save its lessened size, and a slight increase of 
the fibrous appearance, no change, by motion or otherwise, could be 
observed in a coagulum prepared as above, and allowed to remain for 
twenty-four hours in a covered glass cell under the microscope, till 
it had fully contracted, and squeezed out all the serum from its 
interstices. 

Moreover, I must differ in opinion from Dr. Addison, when he 
advances it as ascertained, that the fibrinous spontaneously coagolable 
liquid is formed within the white corpuscles, and appears on their rup- 
ture only : there is no doubt some inseparable connexion between the 
presence of these corpuscles and the existence of the fibrin of the 
blood, for in determination of blood, and in inflammation, the increase 
of the one keeps pace with that of the other : and it is possible that 

* Trans, of the ProT. Med. Assoc. 1843. 
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the corpuscles may have the function of conyerting the "reduced 
albumen"* of the food, and of the effete elements of the tissues, 
into organizeable fibrin, which appears first in the chyle along with 
these corpuscles, after that fluid has passed the mesenteric glands ; 
and in all likelihood, first in the lymph after it has passed the lym- 
phatic glands. Yet we find that, in the mixed serums ahready spoken 
of, the solidification goes on for days gradually increasing, in the utter 
absence of corpuscles of any kind, and must, it hence appears probable, 
be owing to the progressiye formation of fibrin, and not to the mere 
coagulation of that already formed; for that, as we see in the blood, is 
finished within a short time of the death of the fluid. Another proof 
of the essential difference between the white corpuscles of the blood, 
and its coagulable matter, is afforded by an elegant experiment, de- 
scribed by M. Bonnd.f This consists in agitating the Mood during 
coagulation: the fibrin is thus separated in stringy morsels, and 
on leaving the remaining part to stand for some time in a tall glass 
vessel, the white corpuscles are found forming a thin pale layer 
between the red globules below and the clear fluid, to the bottom of 
which they have subsided. The mode in which the change in the 
mixed fluids takes place is yet unexplained. 

I believe with Dr. Buchanan, that the increased formation of fibrin 
in an inflamed part, takes place within the vessels, and therefore in 
the pure plasma of the blood itself ; but that it is in all likelihood 
effected by the agency of white corpuscles, which during inflammation 
become more numerous in the capillary blood-vessels, and adhere to 
their walls even more firmly than, in the state of health, they are wont 
to do ; and thus throw an obstruction in the way of the red globules, 
which in health form a rapid current in the centre of the vessels.]: 
Mere stasis does not produce the change, for in simple congestion, 
however much the blood may be delayed, there is no increase of 
fibrin — and in determination there t^ more fibrin formed, though 
there may be no obstruction, but rather a more rapid fiow of blood : 
in the latter case, however, the vital nutritive action of the part is 
increased, in the former diminished, and this I take to be the true 
explanation of the increase of fibrin ; holding it to be produced within 
the vessels by a greater activity of whatever organ (be it the white 
corpuscles or no) is in health charged to convert the " reduced albu- 
men " to organizeable fibrin ; an activity called into play by the in- 
creased demand for that material in the excited and over active part. 
Thus, then, I think we must still believe that the coagulation of the 
blood forms an exception to the generality, contended for by Dr. Barry 
andothers,§ of the law that the living tissues are formed directly from 
cells. 

♦ Pront. t Cours de Microscopie, p. 84. 1843. 

t Williams ; Princ. of Medicine, p. 213. Travera ; Pathology of Inflammation, &c, ld43» 
§ Various Papers, Phil. Trans. 1838, 1842, Ac 
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How the corpuscles of serous effusions are formed we cannot yet 
surely say : not, probably, as Dr. Addison * supposes, by the 
actual passage through the walls of the capillaries of the white cor- 
puscles of the blood. The simplest effusion which takes place frcnn 
vessels is pure water, as from the Malpighian bodies of the kidneys.! 
When there is more pressure or excitement^ serum is effused, being 
water with albumen in solution, as in dropsy, or renal congestion 4 if 
the local excitement still increase, fibrin is thrown out, and coagulates 
spontaneously when withdrawn from the body, as in the fluid of 
blisters ; § and a yet higher action of the part results in the throw- 
ing out of '' lymph/' or coagulable matter fidl of active cells, which, 
as in the inflammations of serous membranes, becomes rapidly 
organized. Dr. Addison would say that these cells are the white 
corpuscles of the blood, which have traversed the coats of the 
vessels, and go to form the plastic fibrin of the effusion ; but then 
its plasticity ought to be in the ratio of their number, which is noto- 
riously not the case : for pus, the most aplastic of all effusions, actually 
swarms with distinct corpuscles, very like those found in the blood, 
and yet contains no coagulating fibrin at all 

The opinion of Gendrin,|| that the pus corpuscle is formed from 
the red blood globule, can scarcely now be held, except it be by Dr. 
M. Barry ; and it is extremely improbable that bodies such as the 
white corpuscles, which are larger than the red globules of the blood, 
as l-2600th to l-3500th of an inch, should traverse the unruptured 
capillary walls while the latter are retained. 

The nutrition of nonvascular tissue is effected** by the transu- 
dation of nutritive matter through the coats of the looped capillaries 
which encroach upon its edges ; and we cannot suppose that white 
corpuscles, even if they too transuded, should make their way 
onwards to the centre of a solid mass of cartilage, for instance: we 
must suppose that it is the plasma alone which the tissue imbibes, 
and by which its living cells are nourished ; and so in the case of 
effusion it seems most probable that what really occurs is simply 
a transudation of that plasma, nourished by which the corpuscles 
grow, whether they be descended from "germinal granules," or "cy- 
toblasts,** or in whatever way they originate. 

The "molecules" and "granules," formed so abundantly in the 
buf^ coat^ exist also in healthy blood, in the serum of which they can 
be seen by the microscope ; and in " milky" serum, such as occurs in 
renal inflanmiation, they are very abundant Simon has shown ft 
that it is in part to an albuminous, and not, as Prout and Ghristison|| 
supposed, wholly to a fatty matter that such serum owes its opacity; 
and by the microscope it can be seen to swarm with particles resem- 

* Loo. Cit. t Bowman, Phil. Trans. 1842. :|: Robinson, Med. Chir. Trans. 1843. 

§ Dr. Buchanan, loo. cit. p. 133. || Sur les Inflam. ii. 472. 

♦* Toynbee, Phil. Trans. 1842. ft Beitraege, Ac. lief. 1. 

tt On Granular Degen. of the Kidney. 
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bling the molecules of the blood, rather than with the chyle globules 
vhich Gulliver describes,* though no doubt these may in certain 
cases exist Dr. Andrew Buchananf has discovered a method of 
separating this albuminous matter, and causing it to float on the sur- 
face of the fluid, when it puts on all the appearance of the amorphous 
substance found in what Hodgkinj: calls the nonplastic serous effu- 
sion. Do such effusions depend on the superabundance of this 
matter in the blood, as the more plastic forms are owing to increase 
in the coagulable fibrin, and is the well known action of mercury in 
making the plastic become the aplastic eflusion, owing to some <* re- 
ducing" action by which it tends to make the protein compounds of 
the blood less fibrinous, and more like common albumen ? 

It is evident that in the blood we have several forms of these com- 
pounds, deserving of much separate investigation, as : — 

1. Albumen — coagulable by heating the serum. 

2. *' Serolin " remaining in the solution, mixed with urea, salts, &c. 
—and which Mulder, with what truth I know not, avers§ to be a trit- 
oxide of protein. 

3. Fibrin — ^procured by agitating fresh blood. 

4. White molecules — ^procurable by Dr. Buchanan's method from 
" milky" seruuL 

5. White corpuscles — probably procurable by a like method from 
the yet fluid buffy coat. 

6. Hematosin dissolved out by water from the red globules. 

7. " Globulin," or the coats and nuclei of these globules, which sub- 
side to the bottom when hematosin remains dissolved. 

All these substances must be separately analysed, if we would per- 
fect our knowledge of the blood: but it were an error to fancy that 
they must needs be exactiy the same in all cases-~even if in the same 
way procured. Mulder|| tells us that the buffy coat is not pure 
fibrin, but a mixture of the deutoxide and tritoxide of protein : I 
cannot tell how this may be ; but I know that it is not in the globules 
aloDC that we find a varying attractive or cohesive power. In in- 
flammation, as Jones has shown,** the mutual attraction of the 
red corpuscles is increased, so that they withdraw from the floating 
plasma ; but the solidifying fibrin of that plasma contracts too with a 
varying power : in sthenic inflammation, when the system is otherwise 
in health, the coagulum shrinks during many hours, and the buffy 
coat forms a tough leathery covering to the clot. In asthenic or 
sjpecific inflammation, as for example in the ''ophthalmitis post- 
febrilis,"tt occurring as a too frequent sequela of the fever lately 
epidemic in Glasgow, we have still the increased formation of fibrin 
and white corpuscles, still the greater mutual attraction of the red 
globules, and still the buffy coat ; but it does not contract much, but 

* Notes to Gerber's Anat. + See his Paper fonning Article L. of this Vol. 

X On Serous Membranes. § Annalen der Gh. und Ph. 1843. i| Loc. cit. 

** See above. tt Mackenzie. 
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maintains a gelatinoos appearance, a state obvionslj owing to a vital 
power of the fibrin in some way diminished. 

It remains for chemistrj to tell whether the ultimate analysis of 
snch a baffj crost differs from that of the more common kind ; but 
from the difficulty of procuring material, it is probable the question 
may remain long unsolyed. 

But we hare more : the red blood corpuscles have always a certain 
mutual attraction, clinging closely in death to one another ; inflamma- 
tion increases this, and likewise the quantity of fibrin and white cor. 
puscles, and so the buff^ coat is formed. But this takes place within 
a very few minutes : the subsequent contraction of the clot, by which 
the serum is squeezed firom its interstices, is the work, not of the globules 
Jmt of the fibrin; hence we find in one case a clot much contracted, 
though without a buff; in another huffy blood, of which the clot and, 
eyen the buff itself b loose and soft ; in still another the coagulum is 
soft and presents no buff ; while there are also cases where the clot is 
small and dense, as well as clothed with a firm leathery crust. 

The first occurs in sthenic states, where the fibrin is highly vitalised, 
but no infiammation is present — ^in plethora for instance : the second, 
where we have inflammation with an asthenic state of the system— as in 
the postfebrile ophthalmitis: the third, where much debility exists, with- 
out any local inflammation — ^as in fever: and the fourth, where, as in 
sthenic acute inflammation, there is a local disease, and an active state 
of the system besides. 

These differences point at some element of the doctrine of the pro- 
perties of blood, which it will go hard if chemistry alone can explain. 

Fig. 1. Fig. 2. 



Ejeplanation of the Figures. 

Fig. 1. — ^Three white corpuscles (a, a, a,) are seen sticking to the glass in the field of 
view, while the red corpuscles rush rapidly past. (Inflammatory hlood before its death.) 

Fig, 2. — ^The coagulation of the bufl^ coat : a, the white corpuscles and moleculei j 
6, a few red corpuscles ; c, the striated coagulum, formed after the removal of the cor- 
puscles ; dy the clear space containing serum. 
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ANTARCTIC MINERALS. 



Dr. R. D. Thomson exhibited specimens of minerals presented to him 
by Dr. Joseph Hooker, which he had collected at the Falkland Islands* 
Eerguelen's Land, New Zealand, and other places visited bj Captain 
Ross' expedition. Captain Sibbald, late of H.M.S. Erebus, one of 
the vessels engaged in the expedition, was present, and assisted Dr. 
Thomson in pointing out the course of the voyage on a chart, and the 
points from which the specimens were derived. 

The following are the analyses of some of the specimens: — 

OBSIDIAN. 

This specimen was from Ascension, and was analysed by Mr. James 
Murdoch, in the College laboratory. 

Silica, ..... 7097 j. 

Alumina, .... 6*77 

Peroxide of iron, .... 6'24: 
Lime, .... 2*84 

Magnesia, .... 177 

Soda and potash, . . . 11*41 



100* 



This analysis closely approximates to the result obtained by Berthier, 
from a specimen procured from Pasco in Columbia,* but differs con< 
siderably from the composition of obsidians from Iceland and Mexico, 
which contain 10 per cent more silica. 

Mr. James Murdoch abo analysed a zeolite, from Kerguelen's Land, 
which proved to be a white stilbite. The geological conformation of 
this island appears to be volcanic, both from this circumstance, and 
from a specimen of porphyry or volcanic slate, among the collection, 
which was also exhibited. 

NEW ZEALAND OCHRE. 

This substance, which is a fine yellow pulverulent ochre, is described 
by Dr. DieffSenbach t as occuring near Mount Bgmont, many hundred 
feet above the sea in the bed of a stream ; and as being used by the 
natives to paint their bodies in time of war, their houses and canoes* 
It was analysed by Mr. George Aitken in the College laboratory, and 
its composition found to be as follows by two analyses :— 

* Thomson's Bfineralogy, I. 394. f Travels in N. Zealand. 
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Sp. gr. 2-24. 

Peroxide of iron. 

Silica, .... 

Water, .... 

Vegetable matter, . 

Alumina, 

Lime, 

99-04 

When digested with muriatic acid, it partly gelatinizes. 



I. 


II. 


59-56 


64-36 


14-66 


13-92 


20-20 




4-72 




a trace. 




a trace. 





I4:th February, 1844, — The President in the Chair. 

A letter was read from Mr. John Craig, stating his intention of pub- 
lishing a work bj subscription, on the geology of the Western division 
of the Great VaUey of the Scottish Lowlands. 

Mr. Keddie exhibited to the Society, in the absence of Dr. Penny, 
specimens of sulphur from Sicily. A specimen, analysed by Mr. 
Boyd, in his laboratory, was found to consist of 



Sulphur, 


48- 


Carb. of lime, 


. 46-5 


Carb. of mitgnesia, 


3-7 


Alumina and oxide of iron, 


-6 


Silica, 


1- 



99-8 

Dr. R. D. Thomson presented to the Society the Annual Report of 
the Registrar General for 1842; also Quarterly and Weekly Tables of 
Mortality for 1843 and 1844. 

The following conununication was read. 

XL VII. — Note on the Measure of Impact, by pressure or weight' 
By Professor L. Gordon. 

The object of this note was to point out that some recent attempts 
to measure the force of impact absolutely by the registered indication 
of a spring dynamometer, would give only comparative results, yard- 
ing for each particular spring used. 

Supposing the spring's elasticity to be such, that equal pressure 
produced equal elongations, it was demonstrated that its registration 
under the influence of a weight suddenly brought upon the dynamo- 
meter, and its acquired velocity, would be double the elongation due to 
the weight, supposing all acceleration of motion carefully prevented. 
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If the weight be let fall from a certain height, elongating the spring 
bj impact^ it was shown that registered elongation^ or maximwn elon- 
gation would exceed that due to the weight W, bj a quantity equal to 
a mean proportional between this elongation^ and the same increased by 
double the height fallen through. This latter mean is the direct mea- 
sure of the influence of the inertia of W, or its momentum, the 
mechanical effect accumulated in the dynamometer spring. 



28th February, 1844, — The President in the Chair, 

Messrs. George Greig, Alex. M'Nab, and George Lish, were ad- 
mitted Members of the Society. 

A vote of thanks was given to Mr. William Murray, Convener, 
and the other members of the Committee who made the arrangements 
for the conversational meeting held on the 21st. 

A spirit lamp without a wick, belonging to Professor Maconochie, 
was exhibited, and explained by Dr. Balfour. It consisted of a me- 
tallic saucer, in which the spirit is deposited, and of a semi-globular 
cap, with a central perforation, which fits into the former. 

Mr. Keddie gave in a Report of the monthly meeting of the Bo- 
tanical section held on the 26th. 

The following paper was read. 

XLVIIL — Short account of a Botanical Excursion to Galloway and 
Dumfriesshire^ in August, 1843. By J. H. Balfour, M.D., Begius 
Professor of Botany. 

BsLiEViKG that an account of an excursion through some of the 
richest botanical counties in the Lowlands of Scotland, will not be 
uninteresting, more especially when accompanied with the exhibition 
of specimens, I have been induced to bring the following communi- 
cation before the members of the Philosophical Society. 

The pleasure which we derive from excursions like that I am now 
to notice, enhances in no small degree the interest of our botanical 
pursuits. The very sight of the specimens we collected recals many 
pleasing associations ; and these dried forms of vegetable existence tell 
more eloquently than words, many a tale of adventure by flood and field. 

The examination of the Flora of a country is an object of import- 
ance, as leading to the determination of interesting points connected 
with botanical geography. In the excursion through the counties of 
Wigton, Kircudbright, and Dumfries, our party bore this object 
steadily in view, and we have been able to make up a pretty fiiU cata- 
logue of the plants of the district. The plants collected were in 
many cases rare, and one or two of them are not found in any other 
counties in Scotland. 
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The party left Glasgow bj the train for Ayr, on Wednesday, 9th 
August, 1843, and after botanizing for a few hours in the neighbour- 
hood of that town, proceeded to Portpatrick. On visiting the Low- 
Green at Ayr, we picked Atriplex laciniata, in great abundance, 
along with Eryngium maritimum, Sinapis monensis, Senebiera Goro- 
nopus, and a few specimens of Iberis amara. We looked in vain for 
Trifolium omithopodioides, which used to grow abundantly on the 
Green in some places. Our walk extended along the shore as far as 
the Heads of Ayr. Near Grinan Castle, we found Trifolium scab- 
rum, but no other plant of particular interest attracted our notice. 
On returning towards Ayr, we saw very large specimens of Equisetum 
Telmateia of Ehrhart, some of them nearly six feet high growing on 
a bank close to a ditch. 

From Portpatrick we proceeded along the shore by Port Kale and 
Blackhead, to Eilintringan, and Knock Bay. The rocks along the 
shore are bold and precipitous, and consist chiefly of greywacke 
schist and greywacke conglomerate, presenting in many instances a 
peculiar twisted appearance. Some of the rocks project in the form 
of narrow ledges, on which it is scarcely possible to balance oneself; 
others rise in the form of conical peaks, which are quite inaccessible. 
The same kind of rocks prevails along the whole of the shores of Wig- 
tonshire and Kircudbrightshire, with occasional patches of old red 
sandstone, and some granitic rocks, as at Greetown and GrifFel, and oc- 
casional masses of porphyry and trap. Among the plants noticed near 
Portpatrick, were Garlina vulgaris, Hypericum Androssemum, Scilla 
vema in fruit covering the rocks profusely, and no doubt presenting 
in the earlier months a beautiful appearance with its blue blossoms, 
Juncus maritimus, Ligusticum scoticum, (Enanthe Lachenalii which 
along with the plants mentioned, is abundant along the shores 
of Wigtonshire. Mr. H. G. Watson, in his Flora of Wigtonshire, al- 
ludes to (Enanthe peucedanifolia as being found here, but in this he 
is mistaken, and I fear he has been misled by myself and some other 
Edinburgh botanists, who previously visited this county, and who 
mistook the (E. Lachenalii for (E. peucedanifolia. The distinction 
between these two species seem, however, to be by no means well 
ascertained.* SedumRhodiola occurs on the rocks, along with Armeria 
vulgaris and Gochlearia officinalis. The three last mentioned plants 
are interesting, as being found both in elevated alpine situations, and 
in the immediate vicinity of the 8ea.f Solanum Dulcamara, and 

* A paper on the genus (Enanthe is about to be published by Mr. John Ball, in which 
be endeavours to point out the distinctions between (E. Lachenalii, pimpinelloides and 
pencedanifolia. The distinctions depend on the form of the roots, the disposition and 
proportion of the leaves, and the presence or absence of the thickened summit of the 
pedicel. The first mentioned species appears to be common in Britain. The paper 
will appear in the Annals and Magazine of Natural History. 

t Dr. Dickie of Aberdeen states, that he found by chemical examination of speci* 
mens of Armeria vulgaris from the sea-shore, and of others flrom the inland and higher 
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ErjthrsBa linarifolia are also found on this shore. The latter plant 
is found in many situations on the west coast, such as the shores of the 
island of Arran. 

On leaving the shore, the party proceeded inland towards Galdenoch, 
and thence to Lochnaw. At the latter place, through the kindness of 
Sir Andrew Agnew, and with the assistance of Dr. Greville, and the 
Rey. T. B. Bell, we were enabled to examine the loch in the neigh- 
bourhood of the castle. We were rewarded with specimens of Lyco- 
pus europseus, Sedum rupestre, Potamogeton prselongus, Sparganium 
natans, Gallitriche autunmalis, Epilobium angustifolium, Eleocharis 
mnlticaulis, and Prunus insititia in fine fruit. 

On the 11th, after picking Ophioglossum yulgatum, Botrychium 
Lonaria, and Senebiera Goronopus, in stations near Portpatrick, 
pointed out by the Rev. Mr. Urquhart, we proceeded by the shore 
towards the Mull of Galloway, where we meant to take up our quarters 
for a day or two. We visited the ruins of Dunskey Castle, placed on 
remarkable rocks projecting into the sea, and thence walked to Port 
Spittal, and Port Float The greywacke cliffs along the shore present 
characters similar to those exhibited by the rocks to the north of 
Portpatrick. 

Between Dunskey Castle and Portpatrick, Orobanche rubra was ob- 
served. This plant is usually associated witli basaltic rocks, at least, 
if I may judge from the localities near Edinburgh, in the Hebrides, 
and in Ireland. In the present station, it appeared to grow on Grey- 
wacke, but I fear the observations made were not sufficiently accurate. 
Along with it we noticed Agrimonia Eupatorium. We also picked 
Isolepis Savii, an abundant plant in Wigtonshire, Euphorbia portlan- 
dica, Lamium intermedium not previously known I believe to exist here, 
Pyrethrum maritimum, which may possibly be a peculiar maritime 
variety of P. inodorum, Radiola millegrana, Daucus Carota in a re- 
markably dwarf and fleshy state, resembling D. maritimus, Euphrasia 
officinalis assuming also a thickened and diminished appearance, from 
its vicinity to. the sea, Anagallis tenella in all wet spots, and Anagallis 
arvensis in the fields. 

From Port Float we walked to Chapel Rosan Bay, and thence, by 
Logan House, to Port Logan, or as it is sometimes called, Portnes- 
Bock. After paying a visit to the famous fish pond, we proceeded 
to Eirkmaiden and Drumore. We gathered during this part of our walk 
several common species of Salix, Euonymus europaBus, Hieracium 
inuloides, Gonium maculatum, Lepidium Smithii on every road-side, 
Helosciadium nodiflorum, or, as some may call it, H. repens, for it ap- 
pears to me that the distinctions between these species are by no 

districts of Aberdeenshire, that the former contained iodine, and that soda was more 
abundant in tiiem, while potash prerailed in the latter. Annals and Mag. Nat. Hist, 
vol. xi, p. 74. 
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means well made out, Ligustrum vulgare, Vaccinium Oxycoccos, 
Carduus tenuiflorus, Stachjs ambigua — a very doubtful species in- 
termediate between S. palustris and sylvatica. In the neighbourhood 
of a garden we observed, Inula Helenium and Senecio saracenicus. 

On the 12th we proceeded to RiUiness Bay and Point, and picked 
Orchis pyramidalis and Gonyolyulus Soldanella among the bent on 
the sandy shores, and Polygonum Raii among the gravel on the 
beach. The first mentioned plant has been nearly extirpated from 
this locality by the rapacity of botanists. Our party only took one 
specimen each, leaving others in flower and seed. Near Maryport there 
is profusion of Raphanus maritimus, probably a variety of R. Raphan- 
istrum, marked by its torulose necklace-like siliqua, and its large lyrate 
lower leaves. Helosciadium nodiflorum was very vigorous and abund- 
ant here, and Yerbascum Thapsus occurred frequently. 

We next directed our steps, by East Tarbet, to the Mull of Gallo- 
way, and visited the lighthouse near the point The weather being 
very calm, and the sea smooth, we were enabled to descend the clifi^ 
below the lighthouse, and to avail ourselves of a fishing boat in visiting 
some of the least accessible parts of the rocks. Here we got Crith- 
mum maritimum or the common samphire, Inula crithmoides or the 
golden samphire, Apium graveolens or wild celery, and Statice spa- 
thulata in profusion. We failed in getting Halimus portulacoides, 
which grows on inaccessible cliffs at the Mull. The same species of 
plants occur profusely on the ^posite coast of Ireland^ Landing at 
West Tarbet we found Crambe maritima or the native sea kale. We 
now proceeded along the shore to Cardrain, and saw excellent speci- 
mens of Euphorbia portlandica. Here, too, we picked Oxytropis ura- 
lensis in fruit on the edge of the clifis, and in doing so no small exer- 
cise of caution was called for; all the accessible specimens were 
eaten in a greater or less degree by sheep. The station for Ononis 
reclinata was visited, but only four specimens were procured. This 
{dant seems to be another of those rarities which have been unwittingly 
extirpated by botanists. Mr. M*Culloch, a farmer in the neighbour- 
hood, has preserved some specimens of the plant in his garden, and 
means to sow the seed on the cliffs with the view of preventing the 
plant from disappearing entirely. Geranium sangineum on the cli% 
exhibits a peculiar viviparous appearance, in place of producing flowers. 
A glaucous variety of Festuca, probably F. ovina var. csBsia, is com- 
mon in many places. Alisma ranunculoides and Hypericum elodes 
occur in marshy spots near the cliffs. 

Leaving Cardrain, we visited Kindraw Hill and Dunman, and re- 
turned by Portencorckchrie Bay to Drumore, but did not meet with 
any plants of peculiar interest The sea shore and the rocks in its 
immediate vicinity seem to be the most productive parts of the 
county. 
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Oo the 14th, we bent our steps bj the shores of Luce Bay, to Grenan 
Craigs, New England Bay, Chapel Rosan Bay, and the sandy shores 
near Stoneykirk, to Mid- Tors, and thence to Glenluce. Many species 
of Rubus such as R. leucostachys, corylifolius, and macrophyllus 
were observed, also Alsine marina, Atriplex laciniata, Carum 
verticillatum, especially in marshy spots near Glenluce. At Mid- 
Tors, in a ditch, Utricularia minor, Hypericum elodes, and Ranun- 
culus hederaceus occur in profusion, and, on the moors in the neigh- 
bourhood, Drosera longifolia and Rhynchospora alba. On the shores of 
Luce Bay several varieties of Ghenopodium album occur, one of them 
with undivided leaves resembling G. polyspermum, also Glaucium 
luteum, Triticum loliaceum, Humulus Lupulus, Vicia sylvatica. Ger- 
anium robertianum, var. purpureum, Sparganium simplex, Isatis tinc- 
toria (cultivated for dye), Isolepis fluitans, Mentha viridis, and Pe- 
tFOselinum sativum. In fields near Glenluce, Echium vulgare and 
Oraithopus perpusillus were found. On visiting the old Abbey of Luce 
we procured specimens of Lithospermum officinale. The evening of 
this day was die only occasion on which rain fell during our trip. 

August 15. — Directing our course towards Auchenmally Bay, we 
passed Synnyness castle, and on our way picked Chelidonium majus, 
Rubus suberectus, and some varieties of Ghenopodium album. On the 
shore at Auchenmally Bay, near the inn called the Cock, we found pro- 
fusion of Blysmus rufus, Carex extensa, Juncus maritimus, Ery- 
thraea linarifolia, Littorella lacustris, Scutellaria galericulata, Scirpus 
maritimus, Sedum Telephium, and a few specimens of Osmundaregsdis. 

On the shore between Barr point and Port William, we observed 
many of the maritime plants already noticed, besides Ranunculus 
hirsutus, a creeping variety of Ranunculus Flammula, Malva moschata, 
Scutellaria minor, Bartsia viscosa, Jasione montana, a common plant 
in all this district We in vain looked for Erodium maritimum, and 
Solanum nigrum, which I picked several years ago on this shore. 
Leaving Port William, our route lay by Monreith Bay to Carleton, 
and thence to Glasserton and Whithorn. Want of time prevented us 
from visiting Burrow Head, as we intended, and thus we failed to get 
Artemisia maritima, which is abundant on the shore in that quarter. 
At Glasserton we saw Aquilegia vulgaris, and near Whithorn, Carex 
filiformis, Epilobium parviflorum, Fragaria elatior. Genista tinctoria, 
Hypericum maculatum (a species in many respects like H. dubium, 
and differing chiefly in the form of its sepals). Ononis antiquorum 
or spinosa, Ulex nanus, Veronica Anagallis, and Verbascum Thapsus. 
We also gathered some enormous specimens of Agaricus campestris 
and Georgii, some being 12 inches in diameter. 

August 16th. — This day our walk was by the shore to Crugleton, 
Rigg Bay, Galloway House and Garlieston. The shore here fur- 
nished us with specimens of Crithmum maritimum. Genista tinctoria, 
Glaucium luteum, Linaria vulgaris. Aster Tripolium, Statice rariflora. 

No. 10. 2 
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often mistaken for S. Limonium, Hippophae rhamnoides in planta- 
tions ; in marshy places Hippuris ynlgaris, Littorella lacustris, Chara 
hispida and flezilis, Bidens cemna, Scirpus lacustris and Scutellaria 
galericulata grew. On the sides of ditches Scolopendrium vulgare was 
abundant, and Hypericum maculatum and Lepidium Smithii lined all 
the road-sides. 

The walk from Garlieston to Wigton, by Rirmadrine and Kir- 
kinna did not furnish many new specimens. Hieracium umbellatum, 
and Lamium album, were met with. On the road between Wigton 
and Newton- Stewart we found Mentha rotundifolia and Omithopus 
perpusillus. 

August 17. — Crossing the bridge over the Cree at Newton-Stewart, 
we now entered Rircudbrightshire, and commenced to notice all 
the plants of the county with the view of completing its Flora. Fol- 
lowing the banks of the Cree we reached Creetown, where granitic 
rocks appear and are quarried, and then walked by the shore to Cars- 
looth castle, Cardonness, Gatehouse, Crumston castle and Kircud- 
bright. The shores presented many of the plants previously noticed 
in Wigtonshire, such as Crambe maritima, Crithmum maritimum, 
Erythrsea linarifolia, Glaucium luteum, Genista tinctoria, &c. ; besides 
these, we noticed, Bromus mollis var. nanus, Juncus obtusiflorus, Ca- 
lamintha Clinopodium, Campanula latifolia, Cardamine sylvatica, 
Pulicaria dysenterica, Silybum marianum, Solanum Dulcamara, Car- 
duus acanthoides near the granite quarries where granite meets the 
greywacke, and Convolvulus sepium. The white and pink varieties of 
the last named plant, along with Epilobium hirsutum, Lathyrus sjl- 
vestris, Vicia sylvatica, and Linaria vulgaris in full flower, lined the 
shores near Carslooth, and presented a display of colours, than which 
nothing could be more beautiful and striking. 

Near Carslooth, Lysimachia vulgaris grows in considerable quantity, 
and Ononis antiquorum is found on the shore near Ravenshaugh, 
along with gigantic specimens of Pimpinella Saxifraga. At Cardon- 
ness castle Lithospermum officinale and Inula Helenium occur; and 
Myrrhis odorata was picked near Kircudbright 

August I8th. — This day the shores near Kircudbright and St Mary's 
Isle were visited, and we were rewarded with specimens of AUium 
arenarium and vineale, Statice rariflora and Limonium, Geranium pra- 
tense, Dipsacus sylvestris, Salicomia herbacea, Chenopodium mariti- 
mum, Habenaria viridis, and Rubus suberectus. We then proceeded 
to Balmae, and were kindly entertained by General Irving, an enthu- 
siastic botanist, who accompanied us in our rambles, and pointed out 
many interesting plants. Under his guidance we gathered Ervum 
tetraspermum in small quantities on the shore, Acorus Calamus growing 
in a pond at Balmae, having been taken from a native station in Kir- 
cudbrightshire which has since been drained, Nymphsea alba, Acer 
campestre, Anthemis arvensis, and Aquilegia vulgaris. 
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Most of the party being anxious to get to Dumfries, I had not an 
opportunity of examining the neighbourhood of Balmae and Kir- 
cudbright at the time so thoroughly as I could have wished. In 
the course of a week afterwards, however, I again paid a visit to 
General Irving, and added a number of rare plants to my collection ; 
among these I may notice, Pulicaria dysenterica, Carex paniculata, 
Thlaspi arvense, Potamogeton acutifolius, Artemisia maritima, Gar- 
duns heterophyllus, Epipactis latifolia, Juncus obtusiflorus, Polygonum 
Bistorta, Stachys Betonica, Doronicum Pardalianches, Scrophularia 
vemalis, Hippophae rhamnoides. Euphorbia Cyparissias and Mentha 
rotundifolia (probably naturalized,) Botrychium Lunaria, and Ophio- 
glossum vulgatum. At St Mary's Isle there are numerous rare 
species, many of which, however, appear to have been introduced, 
such as Spiraea salicifolia, Lathyrus latifolius, Verbascum nigrum. 
Campanula Trachelium, Geranium phasum, Gnaphalium margarita- 
ceum. Althaea officinalis, and Staphylea pinnata. 

On the shores on the opposite side of Kircudbright Bay, and near 
Borgue and the Ross, I gathered Mentha rubra and viridis, Astrag- 
alus glycyphyllus, Lithospermum officinale, Triticum caninum. Arum 
maculatum, CEnanthe fistulosa, Artemisia maritima, Sanguisorba offi- 
cinalis, Cladium Mariscus in marshes at Gulraven, Gymnadenia albida 
and Ulmus suberosa. 

Near Kirkudbright, and on the banks of the Dee at Tongueland, 
I found Ruppia maritima and Serratula tinctoria in profusion, Galium 
boreale,Calamintba Glinopodium, Origanum vulgare, Epilobum angus- 
tifolium, Thalictrum minus, Ghelidonium majus, Polygonum Bistorta, 
Cotyledon Umbilicus, Geranium lucidum, sanguineum and pratense, 
Rubus saxatilis, TroUius europaeus. To many of the stations on the 
Dee I was kindly conducted by the Rev. Mr. Williamson. 

Returning from this digression to our party. — We proceeded from 
Balmae to MuUoch Bay, and thence to Dundrennan Abbey, Auchen- 
caim, and Dalbeaty. Sium angustifolium, Garlina vulgaris, and a 
few other common plants were all that we observed. 

August 19th. — From Dalbeaty we directed our course over a moor- 
land country to Southwick, and thence to Southemess or Sauter- 
ness Point, Arbigland, Kirkbean, Garse Bay, New Abbey and Dum- 
fries. The most productive part of our journey this day was in the 
neighbourhood of Southwick, and on the sandy shores and rocks near 
Sauterness. In fields near Southwick we picked with no small de- 
light Anagallis caerulea in profusion, displaying its beautiful blue 
blossoms fully expanded, and associated with specimens of Anagallis 
arvensis, having remarkably large flowers, also Trifolium arvense, and 
Medicago sativa. The latter plant is cultivated by Mr. Stewart of 
Southwick, and he imported the seeds from abroad. To this some 
may perhaps be disposed to attribute the appearance of the blue 
Anagallis in the neighbourhood. Mr. Stewart has evidently done 
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much to improve the agriculture of the district, and we wore particu- 
larly struck with the excellent fsktm arrangements on his estate. 

On moors near Southwick, we found Vaccinium Oxjcoccos, Carex 
pauciflora, Scutellaria minor, Utricularia minor, Garlina yulgaris sii 
or seven miles from the sea, Hypericum elodes, Drosera longifolia, 
and Alsine rubra. Near Sautemess Point where grey sandstone, 
some shale, coal, and limestone occur, we met with Anchusa semper- 
virens. Convolvulus arvensis and sepium, Eryngium maritimum, Hier- 
acium umbellatum and inuloides, Atriplez rosea, Carex remota, 
Rnautia arvensis (only seen in this place during the trip). Lychnis 
Githago, Lycopsis arvensis, Lysimachia vulgaris, Malva moschata, 
Ononis antiquorum, Omithopus perpusillus. Ranunculus sceleratos, 
Rubus csesius and suberectus, and Yicia gracilis. 

Near Rirkbean and the Carse, Senecio viscosus was found, while 
Ononis antiquorum and Sanguisorba officinalis were observed on the 
banks of the Nith near Dumfries. 

At Dumfries our party broke up, after twelve days of most pleasant 
botanizing. I remained for several days in the neighbourhood of 
Dumfries, and examined more fully the Flora of the district Among 
the plants which I added to my collection, I may notice, Potamoge- 
ton pusiUus, rufescens, heterophyllus, and perfoliatus, Lysimachia vul- 
garis, and Eriophorum pubescens or latifolium, near Maxwelltown 
Loch, Lobelia Dortmanna, Cerastium arvense, Pilularia globulifera and 
Typha latifolia at Lincluden, and T. angustifolia at Lochmaben, Cicuta 
virosa. Polygonum minus, Andromeda polifolia, Drosera anglica, Carex 
sylvatica, irrigua and laevigata, Symphytum officinale, Lepidium cam- 
pestre, a rare plant in Galloway, Callitriche platycarpa. Nastur- 
tium terrestre, Lolium temulentum or poisonous Darnel,* and Holcos 
lanatus, in a viviparous state. On Criffel, the highest hill near Dam- 
fries, I gathered a few subalpine species, as Polypodium Phegopteris, 
Lycopodium Selago, selaginoides and alpinum, Vaccinium Yitis-Idssa, 
Allosoms crispus and Empetrum nigrum. The hill consists of dry 
granite rocks which are not much disintegrated, and, as frequendj 
happens in such cases, is comparatively unproductive. Moreover, it 
does not attain a sufficient elevation for alpine species. 

Such are a few hurried details of a botanical trip to a very inter- 
esting district of Scotland, which has not been as yet thoroughly ex- 
amined. I trust that the remarks I have made will have the effect of 
inducing other botanists to visit these counties ; and I am satisfied if 
they do so, that they will be amply rewarded. 



* This plant existed in considerable quantities in a bariey-field. Of late a case of poi- 
soning caused by it has been recorded. The symptoms produced were somnolency, oon- 
Tulsive tremor, and coldness of the extremities. M. Ruspini says, that the adulterated 
fiour may be detected by digesting in alcohol, which^ when Lolium is present, assumes ft 
characteristic green tint. 
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Dr. Balfoar then exhibited a dried specimen of the leaves and 
flowers of the Green Heart tree, which he had received from Dr. W. 
H. Campbell of Demerara. This tree has long been known to mer- 
chants as furnishing a valuable timber, which is used bj carpenters and 
ship-builders. The plant itself, however, is not known to botanists, 
and the specimens sent bj Dr. Campbell are not in such a state as to 
allow a perfect determination of the genus and species. The plant 
undoubtedlj belongs to the natural order Lauracese. The Perianth 
appears to be eight-cleft, hair j inside, with an unequal limb ; the stamens 
sixteen, in two rows, with thick filaments, the anthers opening bj four 
hinged valves ; the fruit one-celled and one-seeded. 

Professor Graham has named the plant Bebeeru febrifuga; but Sir 
W. J. Hooker does not think that we have sufficient materials for 
ascertaining whether the plant is a new genus or not The bark of the 
plant is used as a febrifrige in Guiana under the name of Bebeeru 
bark ; and Dr. Douglas Maclagan has used it as a tonic and antipe- 
riodic in this country. He has procured two alkaline substances from 
it, called Bebeerine and Sipeerine, and has published his analysis in 
the Transactions of the Royal Society of Edinburgh. Specimens of 
the bark, wood, and fruit were also exhibited. 



I3th March, 1844, — The President in the Chair. 

The following were admitted members of the Society: — Mr. Wm. 
Crichton, Rev. John Graham, Mr. William Bankier, Mr. John Miller. 
The following papers were read. 

XLIX. — On the Minimum Bate of Annual Premiums for Insurance of 
Select Lives from Twenty to Sixty, and on the value of Annual Addi- 
tions to Insurances at those Ages. By William Spens, Esq. 

1. The subject I have proposed for your consideration to-night 
cannot certainly be deemed of little importance ; on a matter on which 
it may be safely affirmed that a great portion of the thinking com- 
munity is practically concerned, it is undoubtedly desirable for them 
to ascertain their real position, and if there be any truth in the alle- 
gation that the subject is mystified by the pamphlets and advertise- 
ments of the Insurance Offices in their endeavours to prove their 
superiority over one another, there can be no better cure for this than 
a satisfactory solution of the questions here proposed for discussion. 

2. In the course of the remarks which I shall offer you, I may be 
considered to pass too hurriedly over some points noticed, and to omit 
others which may have been expected to be alluded to, but I think it 
is desirable, in a paper like the present, to narrow the field for dis- 
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cussion in one night as much as possible. These other points may be 
taken up at some other opportunity. In this way I shall be more 
likely to attract your attention to each part of the subject I baye 
great confidence in the results I shall bring out ; but I shall also 
show the observations on which they are founded, and there are many 
in the Society, who, from their acquaintance with such subjects, will 
be able to pronounce with authority an opinion upon them. 

3. In discussing the question, much might be said in regard to the 
rate of interest to be assumed in the calculation ; but, at present, onr 
more immediate object is with the rate of mortality. And in stating 
that four per cent, has been adopted as the probable rate of improye- 
ment of money, from interest and profits after deducting expenses, I 
have no doubt that some will think this too favourable a supposition, 
while others will be of opinion that, under some circumstances, a 
greater accumulation maybe expected: of course, the former will con- 
sider I should have stated the minimum rate of premium greater, and 
the others that I should have made it less. 

In thus disposing of the question of interest, it is not intended to 
insinuate that it is one of minor importance, but only, I have more in 
view at present the consideration of the effect of the rate of mor- 
tality ; and as a certain rate of interest must be taken in deducing the 
values, four per cent has been adopted as I should think, in the opinion ' 
of many, at least as favourable a supposition of increase from interest 
and profit, less expenses, as may be expected by the generality of offices. 

4. The observations published by the London Equitable Society are 
those best adapted for the deduction of our calculations. Much stress 
has been laid on the value of the tables, lately printed, of the experience 
of seventeen life offices, embracing 83,905 policies, and a rate of mor- 
tality has been presented with the printed tables, adjusted from the 
experience of 62,537 insurances. This adjusted table contains the 
experience of the London Equitable and London Amicable Societies; 
and as their experience extends over a much longer period than the 
other offices, although the number of insurances in these two was pro- 
bably somewhat less than the half of the above 62,537, the deaths in 
them, which measure better the value of the experience, must hare 
been much more than the half. The Equitable experience, again, is 
much more extensive than the Amicable, the former comprising up- 
wards of 5,000 deaths, the latter about 1,800. 

I have made a calculation of the values of the annuities (Table I. 
annexed) according to the probabilities of the duration of human hfe, 
deduced by Morgan from the experience of the Equitable, and find that 
these agree almost exactly with the values deduced from the table I 
have alluded to, founded on the 62,537 assurances.* The values brought 

* Fop these values I refer to a series of tables calculated therefrom, and published by 
Mr. Jenkin Jones, actuary to the National Mercantile Life Assurance Society. 
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oat from the Equitable experience are a little more. The near agree- 
ment of the two may be generally explained bj the Amicable experi- 
ence being on the one hand considerably more nnfavoarable, partly 
no doubt from the longer duration of the policies, and that of the other 
offices being doubtless considerably more &yourable from the shorter 
duration of the policies, and of course the greater benefit of selection. 
Upon the whole, the tables of the Equitable experience appear to ofier 
as fayourable a view of life as can be anticipated in the experience of 
any office, and from the number of the policies, and length of time 
over which they extend, are better adapted for the solution of such 
questions as the present, than the tables of experience of the seventeen 
offices. 

5. Referring then again to the Equitable experience, on the assump- 
tion that lives are better when they first enter into the society, that is, 
that persons, say of the age of 50, who have been thirty years in the 
society cannot be expected to be so good lives as those entering at 50, 
and of course then select lives, it will be obvious that the values of 
annuities deduced from their general experience will at young ages be 
stated too high, and, in a society of such long existence as the Equi- 
table, at old ages too low, while they will be correct somewhere about 
the middle ages. This will be readily seen when it is considered that 
in the calculation of the values of annuities on young lives, they will 
derive the benefit of a continued influx of select lives at older ages, 
while the values of the old lives will be deteriorated by their being 
mixed up in the calculation with lives which, from their long duration 
in the society, will have lost much or all the benefit of selection. 

6. With tiie view, no doubt, towards such calculations as I have 
made, most useful tables are given in the tables of experience of the 
seventeen offices, namely, tables H, showing the results of the Equitable 
experience for separate classes. These show the probabilities of living 
one year at all the older ages of the following number of lives admitted. 

Table H 1, on 7,259 lives admitted, from 25 to 34 inclusive. Deaths 1,203 

2, — 6,270 — 35-44 — 1,597 

3, — 3,436 — 45-54 — 1,301 

4, — 1,317 — 55-64 — 685 



18,282 4,786 

The ages at which the above total admissions took place were as 
follows, and I have placed opposite different ages the numbers exposed 
to the risk of mortality at each age, so as to enable a better estimate 
to be formed of the value of the observations : — 
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TABLE H 1. 


TABLE Ha. 


TABLE H 8. 


TABLE H 4. 


Age 


Ad- 
mitted. 


Exposed 
to risk. 


Age 


Ad- 
mitted 


Exposed 
to risk. 

742-5 


Age 


Ad. 
mitted. 


Exposed 
to risk. 


^8« mitted. 


Exposed 
to risk. 


25 


643 


642-6 


35 


743 


45 


470 


469-5 


66 


204 


204 


26 


615 


1,230-5 


36 


728 


1,463 


46 


437 


896-5 


56 


210 


409 


27 


683 


1,823-5 


37 


736 


2,120 


47 


429 


1,278-6 


67 


161 


649 


28 


732 


2,401 


38 


659 


2.656 


48 


370 


1,569-6 


68 


140 


660-6 


29 


783 


3,002 


39 


668 


3,160 


49 


389 


1,868-5 


69 


164 


780 


30 


762 


3,546 


40 


615 


3,668 


50 


321 


^,079-6 


60 


118 


836 


31 


785 


4,077 


41 


561 


3,903 


51 


293 


2,219-5 


61 


91 


867-6 


32 


780 


4,580 


42 


541 


4,206-5 


62 


263 


2,315 


62 


91 


896 


33 


726 


4,976-5 


43 


526 


4,475 


63 


240 


2,379-6 


63 


88 


912 


34 


750 


5,386 


44 


496 


4,689 


56 


224 


2,453 


64 


60 


909 


7^9 


6,270 


3,436 


1,317 


35 




5,029 


45 




4,413-5 


65 




2,291-6 


65 


••• 


849-6 


40 




3,464-5 


60 




3,149-6 


60 




1,587-5 


70 


... 


629 


45 




2,413-5 


55 




2,127 


66 




1,030-5 


75 


... 


282-6 


50 




1,578 


60 




1,380 


70 




668 


80 


... 


102 


60 




513 


65 




814 


76 




286-5 








70 




106 


70 




405 


80 




109 








80 




2 


80 


••• 


46 















7* From the probabilities of living one year given in these tables H, 
without any adjustment, I have calculated the values of annuities at 
four per cent as follows : — 



FBOM 


FROM 


FBOM 


FROM 


TABLE H 1. 


TABLE H 2. 


TABLE H 3. 


TABLE H 4. 


Ages. 


Values. 


Ages. 


Values. 


Ages. 


Values. 


Ages 


Values. 


25 


17-76 


36 


16-22 


45 


14-12 


66 


11.60 


26 


17-58 


36 


16-94 


46 


13-41 


56 


11-14 


27 


17-37 


37 


16-72 


47 


13-76 


67 


10-87 


28 


17-19 


38 


16-62 


48 


1308 


68 


10-60 


29 


1701 


39 


16-31 


49 


12-80 


59 


1007 


30 


16-76 


40 


16-15 


60 


12-48 


60 


9-80 


31 


16-55 


41 


14-94 


61 


12-20 


61 


9-38 


32 


16-32 


42 


14-70 


52 


11-96 


62 


9-03 


33 


16-08 


43 


14-44 


63 


11-71 


63 


8-71 


34 


15-87 


44 


14-16 


64 


11-39 


64 


8-31 


35 


16-64 


45 


13-88 


65 


1106 







It is quite clear that in each of these tables the values at the top 
should be too great, and the values at the bottom too low, and that 
somewhere between the two the values should be correct I consider 
the mediums in the respective columns may be stated as the ages, 29, 
38, 48, and 57. 

It is also clear, that the value at age 35, should be between the 
values stated opposite that age in the two first columns ; in 45, he- 
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tween the yalues stated opposite 45, in columns 2 and 3; and 55, in 
the same^waj, between the values in columns 3 and 4. It is also neces- 
saiy^that the difference between the values at one age, and the next 
age,'should be less than in the general table : this may be readilj per. 
ceived must be the case, as where the annuities increase from the point 
of agreement towards the younger ages, less sums must be added to the 
separate class values, to make them lower than the others; and where 
thej^decrease towards the advanced ages, less sums must be subtracted 
to make the values in the separate classes greater. 

Table II. has been made out, having all these points in view, but 
it was found impossible to make it harmonise entirely with them all. 
The chief difference appears to be in my being obliged to state the 
values from 39 to 45, almost in accordance with the values stated 
above, in column H 2. They ought of course, looking only to that, to 
be stated higher ; but had this been done, 45 in H 2, would have been 
made about equal to 45 in H 3 ; and the regulation of the lessening 
of the differences would have been interfered with. It may be that 
the values alluded to in H 2, are accidentally higher ; but the num- 
bers of observations on lives and deaths from which they are deduced, 
are rather considerable, and perhaps the observations are correct, in 
leading us to the conclusion that lives selected about these ages are 
little better than lives selected a few years earlier which have arrived 
at these ages. It will be observed that Table IL has been extended 
back to age 20, which I thought could be very safely done by observa- 
tion of the differences at the higher ages, and in Table I. 

8. From Table II, Table III. is deduced of the minimum annual 
Premiums for Life Insurance, on the assumption that by means of in- 
terest and profit, less expenses, money is accumulated at 4 per cent. 

9. In regard to the annual values of annual or periodical additions, I 
shaU restrict myself to the values according to the systems stated below 
at ages 20, 30, 40, 50, and 60, and for reasons to be afterwards no- 
ticed, shall make the calculations according to the Carlisle Tables. 
The rate of interest assumed is as before, four per cent 

1st. Annual values of simple additions of (^e Pound, made every 
year, that is. One Pound if the party survive one year, and another 
Pound if he survive another year, and so on. 



AOES 


20 


30 


40 


50 


60 


Vaiubs 


•350 


•409 


•475 


•549 


•616 



2d. Annual values of additions of 1 per cent according to the sys- 
tem of the London Equitable, declared, say every seven years ; that is 
supposing additions at the rate of 1 per cent., 7 per cent at the end of 
seven years, other 14 per cent, at the end of the next seven years, at 
the end of the next seven, 21 per cent more^ and so on. 
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Ages 20 30 40 50 60 

Values 1-013 1-028 -998 -908 -766 

In this mode of diyision the values are mach affected bj the intervals 
at which the allocations are made ; thus, supposing them to be made 
quinquenniaUj, at age 40, the annual value will be 1*408 ; if sexen- 
eniaUj, 1*169 ; and if decenniallj, *691. 

In the above two cases, greater or less rates of additions will be 
simple proportions of the above. 

3d. Annual values of additions accumulated, say septenniallj, and 
with a provision that no addition shall be paid if the party die within 
five years. In this case, the different rates of addition are not simple 
proportions of one another, and I have therefore stated the values of 
additions at the rates of 1, 1} and 2 per cent 



LOBS. 


TALUES OP ADDITIONS. 




IVoent. 


liyeent. 


SVoent 


20 . 


. . -413 


•677 


•992 


30 . 


. . . -466 


•768 


1084 


40 . 


. . -523 


•832 


M80 


60 . 


. . -585 


•916 


b277 


60 . 


, . . -621 


•968 


1-316 



10. I have stated the above annual values of additions, according 
to the Carlisle Tables, partly because for the most part I had some 
time ago calculated them according to these tables, and further, be- 
cause I am satisfied that the values thus brought out must be very 
nearly the true ones. Indeed it will be seen from the small difference 
between the values at the ages ten years different, that any such cor- 
rection on the rate of mortality as might be made, could to a very 
small extent affect the results. 

11. Assuming that we have now made a near approximation to the 
true premium, and the true values of annual additions, these afford 
the best means for testing the fairness of modes of allocations of bonus 
additions. 

12. Under one system of assurance, a definite premium is fixed for 
a definite guaranteed sum, the rate of premium being stated at such 
sum as may be expected to yield a profit to the assurers in lieu of 
their guarantee. Under the other system, parties associate together 
to assure one another, and it has been generally thought desirable to 
provide against any extraordinary mortality, or unprofitableness of 
money, and to give the utmost confidence in such Society, that the 
rates should be, and should be considered by the public to be, such as 
will undoubtedly yield a surplus. Such are the two general systems 
on which assurance by proprietory ofl&ces and by mutual societies 
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is founded. Modifications of the latter system haye been now very 
generallj introduced by the proprietory offices charging higher pre- 
miums, and allowing a share— I must in fairness say a large share— of 
profits combined with guarantee. 

13. It is thus seen generally how the surplus from which the bonus 
additions are allocated arises ; and there will not be much wonder 
at the contrariety of opinion in regard to its division, when the follow- 
ing modes of division, although diametrically opposed to each other 
will be found to be both perfect in theory. The first is the case of a 
party who wishes to lay out £25 a-year in assurance, receiving the 
largest possible amount. The office approaching perfection, says. We 
will give you a policy of £1000 in the mean time, but in the course of 
a few years we shall have ascertained exactly what sum such a pre- 
mium at your age will yield, and your policy will be increased ac- 
cordingly. The second is the case of a party of the same age who 
goes to the same office, and states, I wish to secure a definite sum of 
£1000 to be paid at my death, I know I must pay more than is 
necessary just now, but I understand in a few years you expect to 
ascertain exactly what the proper premium should be, and you can 
then return me the difference paid, and reduce the premium for the 
future. 

It is ascertained after five premiums have been paid by each, that 
£20 is the proper premium for £1000; both die a short time after this 
and the heirs of one receive £1,200, corresponding to £25 of premium; 
the heirs of the other receive £1,025, being the £1000 with return 
of over paid premiums. Both these modes are evidently quite 
fair in theory, looking to the respective views of parties in the 
transactions. 

14. We must therefore look, in the first place, to the real or pre- 
sumed intentions of parties in the original contract; and assuming 
that the surplus is intended to be applied in making annual or periodi- 
cal additions, we may judge of the fairness of the rates and modes 
of addition, by adding their annual values to the true annual premiums 
as here approximated, and observing if the sums generally agree with 
the premiums charged. If the table of premiums here submitted do 
exhibit the minimum rate fairly apportioned at each age, giving effect 
to the rate of mortality which may be anticipated, and the proper rate 
of accumulation of money from interest and profits, less expenses, I think 
it will be readily conceded, that under ordinary circumstances, if the 
sums of these premiums and the annual values of the additions con- 
siderably exceed the premiums charged, then it must be fairly pre- 
sumed that the additions are too great, and if too great, must cause 
unfairness to the new members, or those of the old who remain longest 
in the office. If again, the sums are at some ages considerably less, 
and at others considerably more, then an unfair advantage must be 
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presumed to be giyen on the one side, and a corresponding injustice 
committed on the t>ther. 

15. As an illustration of what I have been saying, I will cite the 
bonus additions of a Scottish office. It would be absurd to deny that 
their coincidence with the test of fairness proposed, is greatly owing 
to accident We find that, adding the premiums in Table II. annexed, 
to the annual values of additions, at the rate of 1} per cent (Article 
9, 3d mode,) as made by that Society, the sums are very nearly the 
same as the premiums charged by them, thus — 

AGE 20 AGE 30 AGE 40 AGE 50 AGE 60 

^itfoT^fS '^'*^1 1-383 1753 2-368 3-474 5*320 
''dmfn.'^nT«?ce?i1 -677 '758 -832 -916 -958 

sumi. 2-060 2-511 3-200 4-390 6-278 

^fflrJiSdSla''^] 2075 2-554 3-275 4-413 6266 



Differences. ... + '015 + -043 + -075 + "023 — '012 

I have stated that I have myself great confidence in the table of 
premiums I have given, and the values of the annual additions ; and 
undoubtedly if the premiums and values I have stated be correct, ad- 
ditions of no considerably greater value than have been given by the 
above office can be expected to be maintained by any office, that does 
not charge higher premiums or make more than 4 per cent from its 
interest and profits, less expenses. Certainly in the early stage of an 
office, the large number of recently selected lives will tend to make 
the proportion of surplus greater at first. And if some extraordinary 
profit has been acquired, and a large reserve of surplus be made, there 
may perhaps be little further objection to the declaration of the fall 
addition resulting from the calculations, though not likely to be con- 
tinued, than the disappointment a reduction will cause. There is, 
however, great competition among offices ; and although probably there 
is very little danger now, in the improved information on the subject, 
that the security of an office will be endangered by charging too low 
premiums for definite sums, it is desirable that the public should not, 
by the expectation of unreasonable additions, tempt any office to force 
its surplus to maintain them. 

16. I will only add, that I trust no one will suppose I am prepared 
to advocate the minimum table of premium here given as a sufficient 
one for an office to adopt ; indeed, it is clear, that supposing it is cor- 
rect, an addition must be made by an office assuring to make profit; 
and I have already stated, that it is generally considered proper that 
the premiums of a Mutual Society should be such as will undoubtedly 
yield a surplus. 
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Table L — Values of Annuities at Four per centy calculated from MoT' 
gcnCs Table of Probabilities deduced from ^ Equitable experience. 



Agn. 


TatoM. 1 


Ag«L 


Viluea. 


Age*. 


TaluM. 


Ag«. 

68 


¥•!»■. 


Agei. 


Valnei. 


20 


18-493 


36 


15-941 


52 


11-947 


7-008 


84 


2-697 


21 


18-376 


37 


16738 


53 


11-644 


69 


6-711 


85 


2-647 


22 


18-248 


38 


16-631 


54 


11-342 


70 


6-426 


86 


2-401 


23 


18-116 


39 


16-323 


55 


11-034 


71 


6138 


87 


2-254 


24 


17-978 


40 


16-111 


56 


10-719 


72 


5-862 


88 


2-146 


25 


17-835 


41 


14-890 


57 


10-405 


73 


6-567 


99 


2-203 


26 


17-691 


42 


14-663 


68 


10-096 


74 


5-286 


90 


1-877 


27 


17-540 


43 


14-426 


59 


9-787 


76 


5-014 


91 


1-670 


28 


17-384 


44 


14-180 


60 


9-485 


76 


4-760 


92 


1-431 


29 


17-221 


46 


13-926 


61 


9-144 


77 


4-477 


93 


1-171 


30 


17-051 


46 


13-669 


62 


8-881 


78 


4-201 


94 


-827 


31 


16-879 


47 


13-401 


63 


8-668 


79 


3-924 


95 


-530 


32 


16-699 


48 


13-126 


64 


8-252 


80 


3-641 


96 


-240 


33 


16-516 


49 


12-841 


66 


7-930 


81 


3-367 






34 


16-329 


60 


12-548 


66 


7-616 


82 


3111 






35 


16-139 


61 


12-248 


67 


7-310 


83 


2-872 







Table II.*— Values of Annuities for Select Lives ait Four per cent 



AgM. 


VihMC 


Ag«» 


VlIOM. 


Ages. 

40 


Valnet. 


AgM. 


Values. 


20 


1812 


30 


16-86 


1609 


50 


12-66 


21 


1801 


31 


16-71 


41 


14-88 


61 


12-39 


22 


17-90 


32 


16-55 


42 


14-66 


62 


12-12 


23 


17-79 


33 


16-39 


43 


14-43 


53 


11-85 


24 


17-67 


34 


16-22 


44 


14-20 


54 


11-68 


25 


17-56 


36 


1605 


45 


13-96 


56 


11-30 


26 


17-42 


36 


16-87 


46 


13-71 


66 


11-02 


27 


17-29 


37 


16-69 


47 


13-45 


57 


10-74 


28 


17-16 


38 


15-49 


48 


13-19 


58 


10-46 


29 


17-01 


39 


15-29 


49 


12-93 


69 
60 


10-18 
9-91 



♦ The Insurances on femfde lives are comparatively so few that these values may 
be considered as for select mak lives. 
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Table III. — Armudl Premiums for Assurance of £100 on Select Lives^ 
Assuming Money to he improved at Four per cent, deduced fronCthe 
preceding Table. 



Ages. 


Premionu. 


Age. 

30 


Premimns. 


JAge.. 


Premlnma. 


Ages 


Premiams. 


20 


1-383 


1-753 


40 


2-368 


50 


3-474 


21 


1-414 


31 


1-800 


: 41 


2-461 


51 


3-622 


22 


1-445 


32 


1-851 


42 


2-540 


52 


3-776 


23 


1-475 


33 


1-904 


43 


2-634 


53 


3-936 


24 


1-510 i 


34 


1-961 


44 


2-732 


64 


4-103 


25 


1-514 1 


35 


2-018 


45 


2-838 


55 


4-284 


26 


1-582 


36 


2-081 


■ 46 


2-952 


66 


4-473 


27 


1-621 


37 


2-145 1 47 


3074 


57 


4-672 


28 


1-663 


38 


2-218 


48 


3-201 


58 


4-880 


29 


1-706 


39 


2-292 


I49 

j 


3-332 


59 
60 


5-098 
5.320 



L. — On the White or Opaque Serum of the Blood, Bj Andrew 
Buchanan, M. D., Professor of the Institutes of Medicine in the Uni- 
versity of Glasgow. 

It is well known to all who have been in the habit of examin- 
ing the characters of the blood, that the serum which separates from 
it, instead of being transparent and of a yellow colour as we usu- 
ally find it, is sometimes opaque and turbid, white as if milk had been 
diffused through it, or otherwise discoloured. Such serum is usually 
spoken of as white or milky serum. My present intention is to submit 
to the Society a few observations as to the causes in which this re- 
markable appearance of the serum of the blood originates. 

It has been affirmed, that the blood itself is sometimes of a milky 
colour as it issues from the veins, or exhibits white streaks diffused 
through its dark-red substance. That this latter appearance is some- 
times observable within the blood-vessels of live animals, more espe- 
cially in the vicinity of the heart, and that it is occasioned by the chyle 
mingling but not yet incorporated with the blood, we have the testi- 
mony of various physiologists, as of Pecquet, who by tracing the white 
fluid to its origin, was led to the discovery of the two great trunks by 
which the lymphatic vessels communicate with the blood-vessels. 
In human blood flowing from the veins, I have never seen either 
white streaks or diffuse whiteness. I have indeed heard of such 
appearances being observed, but I am satisfied that they must be 
of very rare occurrence from my having looked for them so often 
in vain in the circumstances in which, as is shown below, they were 
most likely to have presented themselves. It appears to me, there- 
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fore, probable, that the indefinite expressions <' white" or ''milkj 
blood/* employed by Haller, and by many other writers before and 
since, must refer chiefly to the white state of the serum. This is 
certainly the meaning of some of the authors quoted by Haller, as 
of Tulpius, who conceived the white matter in the serum to be ab- 
sorbed milk, and warns his patient against that beverage in time to 
come. Haller himself, however, takes no notice of this colour of the 
serum, and many of his expressions obviously imply a belief that the 
whiteness was an attribute of the whole mass of blood.*'* The only 
appearance, so far as I have ever seen, which could justify the appli- 
cation of such epithets to the blood, is that observed in inflammatory 
blood, which, when just about to coagulate, becomes whitish or bluish 
upon the surface. But this affords no solution of the difficulty as 
to the words of Haller, who expressly states that he omits all consi- 
deration of such blood.! We are therefore unwillingly compelled 
to recollect, that the same great physiologist, after a laborious exami- 
nation of the arguments on both sides, declares that there is little or 
no difference in appearance between arterial and venous blood ; and to 
conclude that the observations then made as to the colour of the blood 
were not worthy of implicit reliance. 

Hewson introduced a more accurate mode of speaking of these phe- 
nomena, by referring the whiteness to the serum, and not to the 
general mass of blood. Hewson, also, first minutely described this 
condition of the serum, and analysed the circumstances on which it 
appeared to him to depend. He rejects the opinion, which was preva- 
lent previous to his time, that the white colour was owing to unassimi- 
lated chyle circulating in the blood vessels. He ascribes it, on the 
contrary, to fat absorbed from the adipose tissue, which he supposes to 
be taken up more rapidly than the wants of the system require, and, 
therefore, to accumulate in the blood vessels. He further regards the 
phenomenon as generally connected with a state of disease ; as with 
plethora, or a stoppage of natural evacuations. Such has been the 
authority of the name of Hewson, that both these opinions have been 
taught in the schools of physic ever since his time, and are generally 
received by the most eminent physicians of the present day. John 
Hunter stands almost alone in rejecting Hewson's doctrine, that the 
whiteness of the serum is owing to absorbed fat, ** which,*' he says, "is 
certainly not the case ; for it is not the same in all cases :'* by which I 
understand him to mean, that the characters of white serum are not 
sufficiently uniform to warrant the supposition, that the colour is always 
occasioned by the same substance. Hunter also rejects the opinion 
that the white colour is due to unassimilated chyle ; ** because, it does 

* Nempe in Tivis animalibus, chylum albo suo colore conspicuum, ssepe per vasa san- 
guinea oberrare, de Tulnere fluere, aut in cor ipsum apertum de anricnla e£ftindi vidi. Tom, 
ii. p. 14, Element. Phys. 

t Id. ibid. 
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not occur frequently enough " to be ascribed to that cause. He ob- 
senred it most " frequently in the blood of breeding women," and 
therefore conceived it might have some connection with the pregnant 
state ; but, as he observed it also in other females and in men, he 
seems to have been at a loss what to think of it, '' for,'' says he, '*so for 
as I have been able to observe, it can hardly be said to have any lead- 
ing cause."* Professor Trail of Edinburgh, has given an excellent ac- 
count of three cases of a ''cream-yellow** state of the serum, apparently 
connected with inflammation of tiie kidneys or liver, and he proved the 
existence io this serum of a fixed oil, as Hewson had done before him. 
Dr. Trail also first directed attention to a kind of serum like water 
gruel, in which he could discover no oil He rejects the idea of the 
whiteness of the serum proceeding from the food, for that, he says* 
would have been long since detected. He embraces Hewson's opinion, 
that it is a pathological phenomenon, and caused by the fat being ab- 
sorbed " by a diseased action of the vessels.*' f Dr. Christison seems to 
regard '' lactescent serum** as a symptom of incipient granular disease 
of the kidneys. Some eminent modem physicians look upon it as a 
part of the series of morbid changes in the fluids of the body which 
occur in diabetes. Dr. Williams, in his recently published *' Principles 
of Medicine,* enumerates milky serum among the diseases of the blood. 
He thinks it most probably occasioned by an increased absorption of fat, 
occurring during any rapid diminution of the bulk of the body. Last 
of all, to conclude this sketch of the prevailing opinions upon this sub- 
ject, M. Lecanu, who is generally looked upon as the highest conti- 
nental authority as to the constitution of the blood, enumerates various 
diseases, of which *^ milky blood" is an accompaniment ; he ascribes it, 
like his predecessors, to an increase of the fatty matter, while he gives 
as an additional cause, a disappearance of the red globules of the blood. 
My attention was particularly directed to this appearance of the 
serum in the year 1840, owing to the frequency with which it pre- 
sented itself during some experiments I was then engaged in making on 
the constitution of the blood. I observed with Hunter, that it was of 
very common occurrence in the blood of young women, who desired to be 
bled, either because they were, or supposed themselves to be pregnant; 
and whom, if no circumstances forbade, it was the custom to gratify in 
their request Now, as these young women were for the most part 
strong and lusty, and therefore likely to take their food well, I was in 
doubtwhether to ascribe the whiteness of the serum to their peculiar state 
of body, or to the food which they had probably taken not long before. 
To resolve these doubts, the most direct mode was to have a person in 
sound health bled at different periods after a full meal, so as to observe 
the effects of digestion upon the blood. Accordingly, a strong healthy 
young man, to whom a good dinner was an equivalent for the loss of a 

* On the Blood, 37—39. f Edinb. Med. and Surg. Journal, 1821 and 1823. 
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few ounces of blood, was easily prevailed upon to submit to the follow- 
ing regimen and treatment He had no breakfast, and at four o'clock 
had for dinner one pound of beef-steak, half-a-pound of bread, sixteen 
liquid ounces of brown soup, and half-a-botile of porter. Three ounces 
of blood were then taken from a vein in the arm at three different 
periods ; the first time, half-an-hour after the meal ; the second time, 
an hour and forty minutes after it ; and the last time, next morning 
at eight o'clock, or sixteen hours after the meal, no food having been 
taken in the interval The blood as it issued from the vein had the 
usual appearance, and the serum which separated from it was about 
the same in quantity each time. The first time the serum was whitish 
and turbid ; the second time it was like whey ; while the third time it 
was perfectly limpid. The crassamentum on the two first occasions 
exhibited nothing peculiar, while on the last it was covered with a 
transparent fibrinous crust beautifully interspersed with white dots, 
which led the medical friend, who assisted me in these investigations 
to compare it to a precious stene. 

As it might be supposed that this young man's blood was white be- 
fore he teok dinner, the two following trials were made to obviate that 
objection. 

A vigorous man of about 36 years of age, after fasting 19 hours, had 
for dinner, twenty ounces of beef-steak, sixteen liquid ounces of brown 
soup, and eight ounces of bread. He was bled inmiediately before his 
meal, and three times after it, two ounces of blood being taken away 
each time. The serum obtained from the first bleeding before the 
meal was perfectly limpid ; the serum from the second bleeding, three 
hours and fifteen minutes after the meal, was turbid ; the serum from 
the third bleeding, eight hours and fifteen minutes after the meal, was 
still thicker ; while that from the last bleeding eighteen hours after 
the meal, was again quite limpid, although some supper had been eaten 
in the interval 

The young man first mentioned, after fasting eighteen hours, dined 
upon sixteen ounces of brown soup, four ounces of bread, eight ounces 
of potatoes, twenty ounces of beef-steak, and sixteen ounces of London 
porter, and fasted eighteen hours after the meal He had blood taken 
from his arm four times to the extent of two ounces each time. The 
serum of the blood first taken, immediately before the meal, was of an 
amber yellow and quite transparent ; the serum from the second bleed* 
ing, two hours and ten minutes after the meal, was turbid ; the serum 
from the third bleeding, eight hours after the meal, was exactly of the 
colour of water gruel and quite opaque ; the serum of the blood last 
taken, eighteen hours after the meal, was still turbid, its limpidity not 
having been, as after his usual fare, restored by an eighteen-hours' fast. 

In neither of the two last cases did the blood, as it issued from the 
arm, present white streaks or any thing else unusual The crassa- 
mentum of the blood drawn before the meal, was in both cases of the 

No.. 10. 3 
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usual red colour on the surfisice, as also that drawn first after the meal 
in the last case ; but in all the other instances it exhibited the same 
peUucid fibrinous crust already described, although not dotted in the 
same remarkable way. We can scarcely avoid the conclusion that this 
pellucid crust is connected with finished digestion, when we reflect that 
out of nine bleedings practised within eighteen hours after a very fall 
meal, this crust was observed on every occasion, if we except those m 
which the blood was drawn within three hours and a quarter of the 
period of taking the meal 

These observations, the accuracy of which I have since had opportu- 
nities of confirming, appear to me to leave no doubt as to the origin of 
the white colour of the serum of the blood. When a healthy man is bled 
fasting, his blood yields serum of a transparent yellow colour, like light 
Sherry wine, varying in the depth of the yellow tint, but always perfectly 
clear. In about half-an-hour after taking food, the serum becomes 
turbid, the discolouration increases during several hours till it attaiiu 
its maximum, after which the serum becomes again gradually clearer, 
till its limpidity is perfectly restored. The period at which the dis- 
colouration is greatest, and tiie length of time during which it continaes, 
must depend mainly on the quantity of food taken, but also in some 
degree on its quality, as some kinds of food are digested more readily 
than others. It may however be stated, so £eu: as the observations I 
have made enable me to judge, that after a full meal of different kinds 
of food, the discolouration is greatest about six or eight hours after the 
repast, and that probably somewhat more than an equal period elapses 
before the serum regains its limpidity. The differences of colour, which 
are considerable, probably depend on the different substances digested: 
and it is interesting in this point of view to remark, that the colour 
varies in the successive bleedings after the same meal, as if the differ- 
ent alimentary principles produced different kinds of discolouration, 
and entered the blood-vessels at different periods. 

It may be inferred from the fsycts narrated above, that the food di- 
gested in the stomach and bowels is introduced into the system, and 
mingled with the blood in a crude or half assimilated state ; and that 
it requires to undergo a second digestion within the blood-vessels be- 
fore it is perfectly assimilated. It is a highly interesting inquiry by 
what means this second digestion in the blood-vessels is effected. The 
analogy of plants would indicate the lungs as being the principal agents, 
for we find the crude sap brought by the sap-vessels to the leaves or 
organs of respiration, converted by them into the succus proprius or 
true blood of the plant The respiratory act in man is not confined 
to the lungs, but takes place in every part of the system to which the 
absorbed oxygen is carried by the arterial blood : but it is a confir- 
mation of the view just suggested, that at no time do we feel the want 
of free air more severely than soon after a full meaL In all proba- 
bility, however, the process of assimilation in the animal body is 
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more complicated than in plants, and may require the co-operation of 
various organs. 

It is at present a matter of doubt among physiologists whether the 
primary nutritious liquid prepared by the digestive organs, is intro- 
duced into the blood through the lacteals, or through the branches 
of the portal vein. It cannot, however, be doubted, that when the nu- 
tritious matter is first absorbed, it is in the liquid state. It is re- 
markable, therefore, that it should be found afterwards in the blood 
as a precipitate, or in the solid state. It may, however, be readily con- 
ceived how this effect will be produced, when we reflect, that the food 
is dissolved in the stomach by an acid liquid ; which, if absorbed by the 
veins of the stomach, will, on mingling with the blood, be at once ren- 
dered alkaline, and will therefore let fall whatever substances its 
acidity enabled it to dissolve. This reasoning, however, is no longer 
applicable, if we suppose the white matter of the blood to be derived 
from the admixture with it, of the alkaline chyle. A different ex- 
planation was suggested to me by Dr. R. D. Thomson. He supposed 
that the white matter of the serum might be soluble in it at blood- 
heat, just as the urate of ammonia and other sediments which often 
appear in the urine upon cooling, are held in solution at the natural 
heat of the body. On trying the effect of artificial heat, we found that 
the serum became considerably clearer, but it was still opaque. 

It may also be supposed, that the serum is capable of dissolving 
a certain quantity of white matter, but after being saturated, deposits 
any superfluous portion. In confirmation of this view, I may remark, 
that the relative quantity of serum and crassamentum has an effect on 
the tint of the serum. Two individuals who had dined upon gelatin, 
had each the serum opaline, at the end of the third hour afber the meal : 
after six hours the opaline tint was merely somewhat deeper in the 
one case, while in the other the serum was as opaque as I ever saw it ; 
but on comparing the quantity of serum obtained from the same 
measure of blood in these two cases, it was found to be more abundant 
by one half in the former case than in the latter. 

If any additional evidence be required of the origin of the white 
colour of the serum of the blood, it may be derived from an experiment 
of Hewson, from which so acute a reasoner could certainly never have 
drawn any other than the right conclusion, had it been one of his first 
experiments ; but it was not made till his mind was thoroughly blinded 
by his theory of re-ahsorhed fat, and he in consequence misinterpreted 
it. Hewson had found that geese had very commonly white serum, 
though their chyle was always transparent ; and he therefore chose to 
make his experiment on them. " I therefore" says he, " took two of 
them that were very hungry, and feeding both of them with oats, one I 
tilled four hours after, when I knew a part of the oats were undigested, 
9Ad upon examining the blood, I found the serum whitish, and full of 
small globules ; on its being suffered to stand a little time, the white 
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part ascended to the surface like cream. The other was killed forty- 
eight hoars after eating, when its stomach was found empty, and the 
serum of its blood quite transparent, and without any cream rising to 
the sur&ce, or any appearance of small globules, when examined by 
the microscope." The obvious conclusion from this experiment seems 
to be, that the one goose was killed while the digestion in the blood- 
vessels was in progress ; but the second not till long after it was com- 
pleted: whence the milkiness of the serum in the former case, and its 
transparency in the latter. But instead of drawing this inference, 
Hewson will have it, that ** the whiteness of the serum was occasioned 
by the fat being re-absorbed faster that it was used, (from its place 
being supplied by the fresh chyle,) and thence was accumulated in the 
blood vessels, so as to give whiteness to the serum." 

If these views be correct, it is clear that a milky state of the serum 
of the blood is a phenomenon of the healthy body, and cannot in itself 
be regarded as a symptom of disease. There are, nevertheless, certain 
circumstances in which this appearance may serve to indicate the 
existence of disease, as when it continues during a longer period than 
according to the laws of health it ought to do. A case is mentioned 
above, in which, after eighteen-hours fasting, the serum of the blood 
was still loaded with white particles. The only inference that could 
be drawn from this fEict, was, that the individual had taken a more 
than usually large quantity of food, and that the digestion in the 
blood-vessels was protracted in proportion. Perhaps it would not 
be warrantable to deduce any other inference, even were the milkiness 
to continue for twenty-four or thirty-six hours after a full meal. But 
when this milkiness continues for several days, although the appetite 
is gone and no fresh supply of food taken, it then becomes probable 
that the digestion in the blood-vessels is no longer going on, as in the 
healthy state; being like all other functions of the body, subject to re- 
tardation and derangement from the condition of the organs by which 
it is performed. Thus Morgagni found the serum white in the blood 
of two patients labouring under fevers ; of which he describes the one 
as malignant and attended with much danger, and the other as 
verging to malignity. In the former, the whiteness was observed 
in blood taken by the three last of four venesections which were 
required ; and in the latter, in blood taken on the third, and again on 
the fifth day of the disease.* Hewson states on the authority of a 
contemporary, that " a publican, of about thirty-five years of age, and 
corpulent, had been subject to a bleeding at the nose, to the piles, 
and to such profuse sweats in the night, as to be frequently obliged 
to change his shirt in the morning before he got out of bed, but 
that for some time past, his sweats had ceased. That on September 
the 23d, he was seized with a bleeding at his nose, which had been 

* Morg. Epist. 49, Art. 22. 
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preceded bj a pain in his head for two or three days; that his 
bleeding continued till he had lost about two pounds of blood, and 
then stopt ; and that the serum of his blood was as white as milk. 
That at ten o'clock the same night, the hemorrhage returned, and he 
lost a considerable quantity ; neyertheless, it was thought proper to 
take sixteen ounces of blood from his arm, during which evacuation 
he fainted, but his bleeding at the nose stopt That the serum of this 
last blood was likewise very white. That on the 25th, in the morning, 
he again complained of a pain in his head, and about ten o'clock his 
nose began to bleed again ; but the serum now appeared no whiter 
than whey. That he continued to lose blood during most part of the 
night, so that it was supposed he could not lose less than two or 
three pounds, the serum all this time being a little whitish, but so 
little, that the bottom of the vessel in which it stood could now be seen 
through it That his bleeding returned repeatedly, till the third of 
October, when it entirely stopt, the serum having become more tran- 
sparent towards the last" 

Now, as it can scarcely be supposed that this man had gorged him- 
self with food to such an extent before his illness, that his blood con- 
tinued white for ten days afterwards, and as a spare diet would cer- 
tainly be enjoined for so severe a complaint, we must conclude that 
the process of digestion in the blood-vessels was, in this case, preter- 
naturally retarded, or in a state of disease. I have no doubt that 
hereafter, when the normal changes produced by digestion upon the 
blood are better understood, light may be thrown upon the nature 
of some diseases of nutrition, by administering certain articles of 
food, and examining the condition of the blood so many hours after- 
wards. 

It is a &ct of great interest, which has been established by various 
observers, that in diabetes, the serum of the blood often presents the 
milky opacity in great intensity. This is no more than might have 
been anticipated from the very large quantity of food taken by those 
labouring under that disease, which is often three or four times 
greater than is consumed by persons in health : for if the stomach 
act upon the food in the usual way, it cannot but happen that the 
blood will be loaded with white particles. Many pathologists indeed 
suppose, that a deranged digestion in the stomach is the fundamental 
part of diabetes. But the fact here mentioned seems to me, in some 
measure, inconsistent with that theory ; for it shows that the food in 
diabetes undergoes the usual changes in the stomach, and is introduced 
into the blood in the usual form, so far as sensible characters enable 
us to judge. We may therefore be allowed to conjecture, that the 
essential derangement in diabetes is not a derangement of the primary 
digestion in the stomach, but of the secondary digestion in the blood- 
vessels, by which the unassimilated nutriment no longer undergoes 
the same series of changes as in the healthy state. 
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I conclude with a few remarks upon the physical and chemical char- 
acters of this variety of serum. 

The colour of the serum is generally a milk-white ; sometimes a 
cream-yellow ; or a yellowish-brown, when the liquid bears a striking 
resemblance to thin oat-meal gruel. There is sometimes little dis- 
colouration, the serum merely losing its limpidity, and changing its 
hue so as to resemble a weak syrup made of coarse sugar. 

In all the instances in which I have examined the liquid with the 
microscope, it showed a great number of solid granules mechanically 
suspended in it. They are less in size than the corpuscles of the 
blood, generally of irregular shape ; but often spherical, and having 
the appearance of a nucleus in the centre, most probably from the 
refraction of light These particles were as abundant in the syrup- 
like serum, as in the more opaque varieties; but they were less regular 
in shape, and seemed to be themselves translucent 

It sometimes happens, as has been observed both by Hewson and 
Hunter, that after the liquid has stood for some time, the white particles 
separate from it, and rise to the surface like cream. Hewson attempted 
to effect this separation by churning the serum, but without success. I 
accidentally hit upon a process by which the object is readily effected. 
It consists in saturating the liquid with common salt, which so much 
augments its specific gravity, that the opaque particles becoming rela- 
tively lighter, rise to the surface, either immediately, or soon after. 
This process has the further advantage of preserving the liquid. I 
still possess some of the original specimens obtained in November, 
1840, on which the observations narrated above were made. One of 
them is the pure serum obtained before the meal. The other three 
contain white matter, which in two of them is still swimming in the 
liquid, nearly as when it first separated. In the third, again, the 
white matter, after swimming at the top for about two years, became 
denser, and fell to the bottom, where it has since remained. This 
precipitation was probably owing to the action of the air ; as I have 
twice known it happen in a single night, when the air was not excluded 
by filling the phial completely and then firmly corking it On ex- 
amining with the microscope the concrete mass, after creaming, it is 
found to consist entirely of amorphous granules. It is obvious, indeed, 
that the white particles undergo a change in their mode of aggrega- 
tion by the action of the salt, as they are readily separable by the filter 
after it but not at all before it. 

The white matter separated by the filter is insoluble in water, and 
is thus easily purified from the salt with which it is mixed on the fil- 
tering paper, by steeping the latter in water, and then cautiously draw- 
ing off the water holding the salt in solution. Thus obtained it has 
the form of a fine white powder, which in two specimens in my posses- 
sion bears a very close resemblance to wheaten flour. On holding a little 
of it in the flame of a spirit lamp upon a platinum spatula, it was im- 
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mediately charred, and burned awaj almost completely. Dr. R. D. Thom. 
son was kind enough to examine a specimen of it for me, but it was too 
minute in quantity to admit of a satisfactory analysis. He found it 
quite insoluble in ether and alcohol, while it dissolved in caustic pot- 
ash. On boiling it in a solution of sugar of lead, it gare traces of 
black sulphuret He concluded, therefore, that it contained no fixed 
oil, and consisted most probably of a protein compound, like albumen 
or fibrin. 

A further opportunity was a£f6rded of examining the chemical quali- 
ties of this kind of serum in some specimens obtained for illustration, 
with the prospect of submitting this subject to the consideration of the 
Society. 

A man about thirty years of age, after fasting eighteen hours, dined 
upon twenty-four oz. of a pudding, consisting of two parts wheaten flour, 
and one part suet, seasoned with salt Two oz. of blood taken before the 
meal, yielded a perfectly limpid serum. Seven ounces were taken 
three hours after the meal, and the same quantity six hours after it. 
The serum from the former was like syrup, but a little white : that 
from the latter was milk-white. The white matter in the latter was 
separated by Dr. Thomson, by means of salt and the filter, and ap- 
peared similar to the substance he had before examined. It contained 
no fixed oil. The other specimen of serum threw up its cream spon- 
taneously. It left upon the filter only a trace of white matter, but a 
notable proportion of a fixed M, which was easily demonstrated, by 
merely drying the filtering paper, and holding it between the eye and 
the light* It can scarcely be doubted that this oil was derived from 
the suet of the pudding, while the white proteinaceous substance most 
probably rei»resented the gluten of the flour. Thus two of the three 
elements of which the food consisted, were found in the blood, but the 
starch, the most abundant of all, was sought for in vain. 

Poetcript After the meeting of the Society on the evening of the 
13th inst., it occurred to me as possible, that the starch might be con- 
verted by the organs of digestion into sugar, and be absorbed in that 
form into the blood. I accordingly procured some yeast next day, 
and treated with it the serum of the blood, which had been taken three 
hours after the meal, proceeding in the same way in which I am in 
the habit of examining diabetic urine. Fermentation ensued, and con- 
tinued about forty-eight hours, the* heat not having been regularly 
maintained. The serum from the blood of another individual who 
had used the same diet, but more sparingly, was treated in the same 
manner, when the same result ensued, only the gas was somewhat more 
abundant. But what struck me as noore remarkable still, was, that 
the serum of the blood which had been taken from both these indi- 
viduals after futing, likewise fermented ; although the quantity of 
gas obtained was much less than in the former instances. I found 
that the largest quantity of gas obtained in these experiments was 
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about equal to that obtained by means of the same apparatus, from a 
solution of sugar in water, containing fiye grains to the ounce. Should 
farther observations confirm the idea here suggested of the existence 
of sugar in the blood as a normal product, it is obvious that a corre- 
sponding modification must be made of the prevailing theories of 
diabetes, according to which the production of sugar is regarded, as 
the essential derangement of action in which that disease consists. 



27th March, 1844,— T^ President in the Chair. 

A Report from the Botanical Section was read, stating that at their 
meeting on the 25th instant, Mr. Henry Craig had presented seeds 
from Pemambuco ; and Mr. Balloch read a paper on two disputed 
species of fungi found on oak leaves — one of the species being biown 
as oak spangles — which some authors consider to be caused by insects, 
but which he maintained to be true fungi. Drawings were exhibited 
illustrative of their high organization. 

The following communication was then read. 

LI. — On the Impurity of some Drugs. By Mb. David Mubdoch. 

1. CALAMINE, OR CARBONATE OF ZING. 

As the calamine or impure carbonate of zinc sold in London, had 
been frequently examined by Dr. R. D. Thomson, and found always 
destitute of zinc, it became a matter of some interest to ascertain if 
the same remark applied to the calamine which occurs in commerce 
in Glasgow. Accordingly, at the request of Dr. Thomson, a specimen 
was subjected to analysis. The colour of this substance is well known 
to be a light red. When it is boiled with muriatic acid it effervesces 
slightly, and becomes perfectly white, the residue, consisting of a heayy 
white powder, which on being heated on charcoal before the blow-pipe, 
and then digested in acid, gives out the smell of sulphohydric acid; or 
when fused with carbonate of soda and digested in water, sulphate of 
soda is dissolved and carbonate of barytes remains unacted on. The 
main constituent of the commercial calamine is thus obviously sulphate 
of barytes. To ascertain if any zinc was contained in the red powder, 
the acid solution which was boiled upon it was mixed with a quantity 
of caustic ammonia in excess, which precipitated the peroxide of iron 
and alumina. This precipitate was filtered, and the ammoniacal liquid 
which passed through the filter was precipitated by oxalate of am- 
monia. The oxalate of lime was thrown on a filter, and the washings 
evaporated to dryness and heated to low redness in a platinum capsule. 
No residue was left, showing the absence of zinc and magnesia. 144 
grains of calamine in one analysis gave of sulphate of barytes and some 
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silica 128*05 ; peroxide of iron and alumina 11*55 grains ; water 0*51 
grains. And the results of two analyses were as follow:— 





I. 


n. 


Sulphate of barytes. 
Peroxide of iron and alumina. 
Carbonate of lime. 
Water, 


. 88-74 
8-01 

. 290 
0-36 


89-77 
5-74 
4-40 
0-35 



L 


II, 


III. 


IV. 


60-15 


47-31 


— 


49-38 


22-69) 
11-46 / 


32-96 


31- 


/ 30*44 
690 


6-43 


_ 


— 


1-. 


— 





_ 


7-04 


— 


— 


.— 


830 


— 


— 


— 


1-98 



100- 100*26 

Dr. Thomson having suggested that the mode in which this adul- 
terated article was manufactured was hj mixing together a portion of 
Armenian bole, chalk and sulphate of barjtes, the next object was to 
examine Armenian bole for the purpose of comparison. 

The following are the results of several analyses of this substance 
which is used extensively for colouring tooth-powders, &c. by druggists. 
The fourth analysis was made by my brother, Mr. James Murdoch : — 



Silica, 

Peroxide of iron. 
Alumina, . 
Lime, 
Water, 

Sulphate of lime. 
Magnesia, 

To determine if any silica was contained in the sulphate of barytes 
of the adulterated calamine, the sulphate was fused with carbonate of 
soda, the fused mass washed with water until all the sulphate of soda 
was removed, and then the residue was digested in dilute muriatic 
acid — ^a portion of silica remained undissolved: the quantity was not 
determined. But it is obvious that the calamine contains all the sub- 
stances existing in Armenian bole, and the conclusion is scarcely 
avoidable that the colour is caused by the presence of this body. 

2. PRECIPITATED SULPHUR. 

This substance — ^also termed milk of sulphur, and washed sulphur — 
is properly prepared by boiling sulphur with lime or potash, precipi- 
tating the solution with muriatic acid, throwing the precipitated sulphur 
on a filter and washing it. If this form of sulphur were always pre- 
pared in this manner, no impurity would exist in it. But it has been 
observed that this article, in London at least, contains always above 
one-half its weight of impurity. To ascertain if this substance in 
Glasgow was equally impure 58*85 grains were ignited in a platinum 
capsule, and were found to lose 29^ grains. This would make the 
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composition of the sulphur = sulphur 49*27, and sulphate of lime 50*73. 
But as the gjpsum was in crystals, it obviouslj contained its water of 
crystallization, which must therefore be calculated. The constituents 
of hydrous gypsum are:— Ca O =3*6, SO, = 5, 2 HO = 2*25 = 10*75. 
The quantity of water belonging to the sulphate of lime found in 
the analysis wiU therefore be 13*42 per cent. The true constituents 
then are : — 

Sulphate of lime, .... 60*73 
Water of crystallization, . . . 13*42 

Sulphur, ..... 36*86 



100* 

3. OXIDE OF ZINC. 

This oxide generally effenresces on the addition of an acid, proving 
the presence of carbonate of zinc, or of the carbonate with which it 
has been precipitated. When to the solution of this oxide in muriatic 
acid an excess of caustic ammonia is added, some brownish red flocks 
of peroxide of iron remain undissolved, (containing perhaps a little 
alumina,) amounting to about li per cent. 

4. BED OXIDE OF IRON. 

This oxide, as sold in the shops, has been examined by my brother, 
Mr. James Murdoch, and found to contain a small per centage of 
alumina. 

6. TARTAR EMETIO. 

This salt genially contains a small quantity of peroxide of iron. 

Note. — The first person who published an account of the extraordi- 
nary mixture called calamine in the shops, was Mr. Brett, in 1837, in 
the British Annals of Medicine, voL i. p. 485. He found, however, 
traces of lead and zinc in the specimen which he analyzed — a circum- 
stance which has never occurred to me either before or since that period. 
It is possible, therefore, that the specimens may vary slightly. Sul- 
phate of lead is a probable ingredient in minute quantities, but there 
is much reason to doubt if the manufEusturer of this article is honest 
enough to supply his customers with even a trace of zinc. It is not 
a little remarkable that this adulterated article should have for so 
long a period been infesting every drug shop, to the utter exclusion, 
apparently, of the genuine article in England and Scotland, without 
any complaint from those who purchase it. Does this fact not prove 
that as calamine is used in the form of ointment, it is the lard which 
is the efficient application? Mr. George Schweitzer, of Brighton, first 
published an account of the impure milk'^'of sulphur, in the British 
Annals of Medicine, in 1837, vol. i., p. 618., and showed that the sol- 
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phate of lime was introduced by substituting sulphuric acid for muri- 
atic acid in the precipitation of the sulphur from its base. I maj 
mention that this adulteration is easily detected bj the microscope, 
the crystals of sulphate of lime being yery apparent It is not easy 
to discover any other method of excluding such adulterated articles 
from commerce, unless by the acquisition of a scientific knowledge of 
chemistry by the druggists of this coimtry. — R. D. T. 



lOth April, 1844.-2^ Pbesibbjut in the Ghair. 

It was agreed, on the recommendation of Council, that the office- 
bearers of sections shall in future be elected at the end instead of the 
beginning of the session. The Sectional Secretaries were therefore 
requested to summon their seyeral sections for this purpose. It was 
also agreed that the next session should be opened with a conyersa- 
tional meeting, and a Committee was appointed to make arrangements 
for the meeting — Mr. Wm. Murray being Convener. 

The following recommendation of Council was also agreed to : — ^viz., 
that a grant of money, not exceeding £5, be made from the funds of 
the Society, to a Committee for the purpose of investigating the Che- 
mistry and Physiology of Digestion — the Committee to consist of 
Dr. Andrew Buchanan, Dr. Andrew Anderson, Mr. Stenhouse, Dr. R. 
B. Thomson; and Dr. John Findlay, Convener. The following 
minute of Council was submitted and approved of: — '* That Mr. Liddell, 
Dr. Watt, and the Assistant Secretary, be appointed a Committee to 
prepare a Historical Account of the Origin and Progress of the Philo- 
sophical Society, to be prefixed to the first volume of the Proceedings 
of this Society." 

The following paper was read at a conversational meeting at the 
Blind Asylum, on the 9th inst 

LII. — On Printing for the Blind, By John Alston, Esq. 

The invention of printing in relief characters was among the 
earliest and most obvious methods employed for the instruction of the 
blind. By means of the sense of hearing alone, persons bom blind, 
or who have been deprived of their sight, have frequently acquired a 
high degree of knowledge, and have distinguished themselves in 
literature and science. But in the education of the blind in early 
life, it was felt to be of the utmost importance to bring the sense of 
touch into play as an auxiliary to that of hearing ; for in this way 
alone could we place the blind in circumstances fitted for carrying on 
the work of self-education after their leaving our charge. A great 
deal of ingenuity has been displayed in the formation of characters, 
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which, in the estimation of their anthors, were suitable for an alphabet 
for the blind. But, unfortunately for the attainment of the purposed 
end, it was found that the more arbitrary and complete the letters of 
the alphabet, the more impracticable did thej become in the hands of 
the blind ; and as for any possible interest in the matter on the part 
of the seeing, or any aid which they might render in teaching the 
blind to read, this never seemed to be thought as at all necessary to 
the success of the plan. The consequence was, that out of a long list 
of competing alphabets, eyery one more perplexing than another, both 
to the blind and the seeing, the one at last chosen as the most practi- 
cable of the whole, was that of the plain Roman letter. 

It is not my intention to refer to the plans of teaching the blind to 
read which were in use before the inyention of printing in raised 
letter. The merit of that invention belongs to M. Hauy of Paris, 
and dates as far back as 1784. His plans, or rather the plans 
of previous speculations on the subject of a general system of edaca- 
tion for the blind, were matured by him into a practical form, and 
submitted to the Academy of Sciences, by which they were ap- 
proved. 

His desire was to see the sense of touch do for the blind, what 
the Abbe de E'pre had made manual signs do for the deaf and dumb; 
and a happy union of patient and benevolent enthusiasm led him to 
invent printing for the blind, a discovery which will hand down the 
name of Valentine Hauy with honour to posterity. 

His plans were not, however, followed up in the large and benevo- 
lent spirit in which they were conceived. Institutions were erected 
for the reception of the blind, and efforts were made in all, to com- 
municate oral instructions, and more recently to teach by a system of 
notation, invented by two blind persons, namely, Milne and M'Beth, 
in the Edinburgh Asylum, which consisted of an ingenious but cum- 
brous mode of forming letters by knots and loops on twine. But no 
efforts were made till a recent period to carry out the plan of printing 
books for the blind. A step in advance was at last taken by Mr. Jas. 
Gall, of Edinburgh, who produced the Gospel of St. John, and several 
elementary works, in an angular Roman character, about 1828. Mr. 
Gall deserves great credit for this benevolent enterprise in behalf of 
the blind, but the expense of his books was such, even had the 
character in which they were printed answered, as to preclude 
the poorer classes, for whom they were intended, from being bene- 
fited by them. 

A little after this period, Mr. Lucas of Bristol brought out his 
Stenographic Alphabet, which involved too many difficulties both to 
the blind and the seeing, to be at all likely to serve the purpose in 
view. A somewhat similar plan was afterwards produced by Mr. J. 
H. Frier, which was equally objectionable amidst the variety of 
systems which were brought before the public. The Society of Arts 
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for Scotland, Edinburgh, in 1832, offered their gold medal, value 
£20, for the best alphabet for the blind. Fifteen different competitors 
presented themselves. Of these fifteen plans, twelve were composed 
of arbitrary characters, or symbols, and three were modifications of 
the Roman character. These alphabets were submitted by the 
Society to the different Institutions for their consideration throughout 
the kingdom, in 1836 ; and it was at that period that my attention 
was first directed to the subject We had adopted the alphabet of 
Mr. Gall, but did not realise the hopes we at first entertained of 
them. 

It then occurred to me, that the best method proposed, was that of 
Dr. Fry of London, who reconmiended a light modification of the 
capital letter of the Roman alphabet By communicating with the 
Society of Arts, I ascertained that neither Dr. Fry (now deceased), 
nor any other person, had tested his plan by experiment 

I now set about a series of experiments in Ihr. Fry*s letter, which 
I had cut for the purpose, but found they would not do, being too 
obtuse; but I had them modified successively, after putting them 
to the test of the children's fingers, till the whole underwent very 
material changes, which it is needless here to describe, but may be 
observed in the adaptation of the sharpness of the letters for hair 
strokes and other peculiarities suggested to me during a careful 
observation of the best method of meeting the wants and obviating 
the difficulties of my blind charges. 

With my experimental knowledge thus acquired, I thought I might 
venture to recommend Dr. Fry's plan with such changes as had been 
suggested by these observations, to the Society of Arts, which I 
accordingly did on the 6th October, 1836 ; and the Society in May, 
1837> reported in favour of Dr. Fry's alphabet, in preference to any 
arbitrary character, and most deservedly awarded the medal to his 
plan. 

On the 26th October, 1836, I brought before the public at the 
annual examination of the blind, in the Trades' Hall, my first speci- 
men of printing. By the exertions of the ladies who attended that 
meeting, and with the assistance from kindred institutions, and a 
grant from Her Majesty's Government, I was enabled to complete the 
great task of printing tlie whole Bible in December, 1840. 

In May, 1837, after I had brought out my elementary books, I 
resolved to pay a visit to the different institutions. In this I was 
greatly encouraged by the friendly co-operation of the Rev. William 
Taylor of York, who had paid great attention to the subject, to whom 
the Society of Arts had submitted the competing alphabets, and who also 
reported on this subject to the British Association. I was also imder 
obligations to another gentleman, namely, Charles Baker, Esq., the 
talented head master of the Doncaster Institution for the Deaf and 
Dumb, and the writer of the article " Blind," in the Penny Cyclo- 
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psedia. Being encouraged by snch competent jndges, I visited Tork 
Institution, Norwich, London, Bristol, Liverpool, and I had the 
satisfaction of finding, that all the gentlemen connected with those 
institutions, with the exception of Liyerpool, entered warmly into my 
plans. 

At that time I only met with five persons who knew letters ; on my 
second visit, soon after the introduction of our books, a considerable 
improvement was perceptible. Subsequently I visited the Enghsh 
institutions a third time, and found great numbers reading with ease 
and intelligence. There are now, I have reason to know, hundreds 
reading the books both in schools and in private families, and many 
are in possession of the whole Bible, and I have printed upwards of 
14,000 vols, from 6d. up to 13s. 

The importance of furnishing this interesting class of our fellow- 
creatures with the means of moral and intellectual improvement, 
appears in a striking light, when we consider the proportion generally 
which they bear to the seeing population. 

We have, unfortunately, no statistics of their number in this 
country ; but, in the kingdom of Belgium, a government census of 
the blind was made in 1835 ; the result of which showed, that there 
were 4117 blind, in a population of 4,154,922, establishing the ratio 
of one to 1009 ; of this number, 960 were blind from the effects of 
ophthalmia. 

It is worthy of observation, that the same government, with a 
benevolent liberality deserving to be imitated by others, have enacted 
that every indigent blind or deaf and dumb person belonging to the 
country, shall be educated at the expense of the state. In the 
Prussian dominions in 1834, there were 9575 blind, for a population 
of 13,509,927, being one to 1410. 

From a careful investigation by Mr. Zeune of Berlin, it appears 
that the number of persons affected with blindness, is less in the 
temperate latitudes, and increases either as we advance to the line or 
to the pole. In the one case, the reflection of the rays of the bura^ 
ing sun producing the same effects on the eyesight, as those from the 
snow covered plain on the other. 

According to the calculation of Mr. Zeune, from imperfect da^ in 
reference to the numbers of blind in different latitudes, Great Britain 
ought to have a population of 18,000 blind. It is melancholy, there- 
fore, to reflect, that in this country there should only be accommoda- 
tion for 800 in institutions where any provision is made for their 
instruction in mechanical arts, and for their moral and intelligent 
training. 

Note. — The accompanying specimen exhibits Hie mode of printing 
and writing in use among the blind. By the latter method they are 
enabled to correspond with each other. 
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The following paper was then read. 

LIIL — On the supposed Influence of the Moon upon the Weather, 
By Waltbb Cbum, F.R.S., Vice President. 

There is no more common belief, even among those who make 
accnrate obsenrations on other subjects, than that changes of the 
weather are more decided, and occur more frequentlj at changes of 
the moon than at anj other period of the month. A similar influence 
is very generallj ascribed to the full moon ; and not a few look for 
changes at the commencement of ever j quarter. 

I had abundant opportunity of observing the firmness with which this 
opinion is held by a class of men who are placed in circumstances 
that may be thought the most fayourable for testing its correctness. 
In December, 1820, I sailed in a Maltese vessel from Valletta to 
Marseilles, and took six weeks to perform what is usually done in 
ten days. I soon became desirous to gather opinions of the weather, 
and found them to be formed entirely on the phases of the moon. 
Every new quarter was to bring a favourable wind, and although we 
were repeatedly disappointed, the next quarter was still anxiously 
looked forward to for relief. During that voyage, my faith in the 
moon, if I ever had any, was thoroughly shaken, and I afterwards 
became desirous to procure facts which would enable me to form an 
accurate opinion on the subject. I was not a little pleased, there- 
fore, to meet, in the following year, with a paper by Professor Olbers, 
of Bremen, " On the Influence of the Moon upon the Seasons ;" con- 
firming most satisfactorily the views I had formed upon slighter 
examination. 

As on all subjects where uncertainty prevails, and where men are 
guided more by imagination than by fact, there is here the greatest 
variety of opinion. In some of our almanacks minute directions have 
long been given for predicting the weather for the succeeding half 
month, from the hour of the day or night at which the moon enters 
the first or the third quarter; and I know that they obtain very general 
credit, their antiquity forming an important argument in their favour. 
For instance, if we have new or full moon at midday, we may expect 
much rain in summer, and rain and snow in winter. If at midnight, 
the weather will be fair in summer, and fair and frosty in winter; and 
Bo on, for every two hours in the twenty- four. These predictions, or 
lather rules for predicting, we are assured, have stood the test of half 
a century; but if, as is said, they were drawn up by Dr. Samuel 
Clarke, ^om his own experience, ^ey must have existed at least a 
hundred and twenty years. 

I trust that the great prevalence of such impressions will excuse me 
with the Society for calling their attention to it ; and if, to some of 
its members, the statements I have collected are already familiar, they 
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maj be reminded that it is throagh a Society like onrs that error on such 
subjects may be expected to be remoyed from the public mind. There 
are, certainly, more dangerous errors, but it cannot be doubted that 
the habit of holding loose notions upon matters even of little import- 
ance, incapacitates for accurate thinking on those which are of greater 
consequence. 

It may be desirable, in the first place, to take a glance at the early 
history of this belief. I haye, therefore, selected a few of the more 
important of the &cts brought together by the learning and industry 
of Bishop Horsley, and read by him to the Royal Society in 1774 

Aratus, an astronomer and physician, who liyed in the time of 
Euclid, appears to haye been the first to collect, in his book of prog- 
nostics, the notions of this kind that were preyalent in his day. That 
work, owing more, it is said, to the quality of the yerse in which it is 
written, than to the interest taken in its statements, procured com- 
mentators in abundance among the Greeks and Romans. Pliny 
relates at great length the celestial signs ; Germanicus translated 
them, and Virgil reconunends them to the serious consideration of 
agriculturists. Aratus prognosticates the weather from a great 
yariety of objects — ^from the heayenly bodies — from animals, planets, 
and terrestrial objects, but, from the moon's aspect in particular, he 
could predict the weather only from one quarter to another. These 
predictions were founded upon the indications which the moon gives 
of the existing state of the earth's atmosphere. Thus, he says, if the 
moon, on the 4th day, cast a shadow, the weather will be fine during 
the remainder of the first quarter — ^meaning, that the moon at that 
early stage, is a delicate test of the clearness of the atmosphere. 
Again, the bluntness of the horns in the new moon is a sign of 
approaching rain, for if the air were clear, they would be of their 
natural pointed shape. And after the half moon, the horns being 
then always blunted, other indications are given for predicting the 
weather till the fidl moon. 

But the vulgar, says Dr. Horsley, soon began to consider those 
things as causes, which had been proposed to them only as signs. The 
manifest effect of the moon on the ocean, while the mechanical cause 
of it was unknown, was interpreted as an argument for her influence 
over aU terrestrial things ; and these notions were so consistent with 
the visionary philosophy of the times, that such men as Theophrastos 
and Varro, who should have been its opponents, ranged themselves on 
the side of the popular prejudice. Theophrastus says that the now 
moon is generally a time of bad weather ; the light of the moon i>eing 
wanting, and that changes of the weather generally fall on the new and 
full moon, and on the quadratures. Pliny had his eight critical days 
for changes of the weather, which were the days of new and full moon, 
the quadratures, and the four octagonals, or rather the nearest odd 
numbers to these days, viz. the 3d, 7th, 11th, and so on ; for besides 
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the influence of these periods, there was much of virtue in the odd 
numbers. And so great a man as Varro, as he is quoted by Plinj, 
was not ashamed to give this childish rule for predicting the weather 
for a month to come, from the appearance of the new moon. " If the 
upper part of it,*' he says, " be obscure the decline of the moon will 
bring rain ; if the lower horn, the rain will happen before the full ; 
and if the blackness be in the middle, we shall have rain at the time 
of the full moon." Theophrastus and Aratus taught their followers 
to remark the position of the horns at different times of the moon's 
age, whether they were erect, inclined or prone, and thence to take 
conjectures of approaching fair weather or tempest 

** On the whole," says Dr. Horsley, ** I do not deny that the observant 
husbandman will find useful prognostics in the appearances of the moon, 
tod the heavenly bodies in general, but they will be prognostics of no 
other kind than the sputtering of the oil in the iudustrious maiden's 
lamp, and the excrescences which gather round the wick. They will 
show the present state of the air however, and may thereby fiimish 
conjectures for two or three days to come." 

The subject has of late years occupied the attention of some of the 
most distinguished astronomers of Europe, and numerous observations 
have been made to ascertain the amount of influence exercised by the 
moon over our atmosphere. Every different position has been care-* 
fully investigated, and years of observation have yielded results adverse 
to the popular impression. A few of these I shall relate, not in the 
order of tiieir publication, but by taking up each question separately. 

1st. Does a change of weather occur a^ changes of the moon^ or on the 
days on which the moon enters a new quarter^ more frequently than on 
other days of the month? 

Dr. Horsley registered, during two years, every considerable change 
of weather that took place, and arranged the results in tables, showing 
at the same time the day and hour at which the moon entered each of 
her quarters. During the first of these years sixty-nine decided 
changes were recorded, and twenty-two of them occurred on days cor- 
responding to the quarters, or octants, which is just four more than 
their even proportion. But rejecting the changes which were reversed 
within the twenty-four hours, there remain, out of forty-six changes in 
all, only ten on the days of lunar influence, which are two less than 
belong to them on the even chance, for the days of syzygy, quadrature 
and octant = 98, and 365 : 98 ^ 46 : 12}. Of these ten changes, only 
two coincided with a new moon; two also with a full moon, but they 
were reversed within twenty-four hours. 

During the succeeding year, 1774, Dr. Horsley continued his re- 
gister, omitting however September and November, these two months 
having been particularly changeable. Here thirty-nine changes occurred 
in ten months, of which fourteen were on the days specified, being four 
more than their equal share. Of these fourteen, only four fell on the 
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day of a new moon, and none at all on the day of the full If we 
take the latitude of three days before and three days after every quarter, 
which the popular idea allows, and thus increase the number of the 
influential days, more changes of the weather would of course occur 
on such days, but still only the proportion due to that increase of 
number. 

I might here adduce the opposite results of Toaldo of Padua, 
obtained by computation from a course of fifty years' obseryations by 
the Marquis Poleni, and showing that many mcnre changes occurred at 
the new and full moon, than at the first and last quarter ; but they 
seem to be of no value, for it turns out that, assuming the moon's 
influence to be greatest at the change and the fiill, Toaldo spread these 
periods over three days, including the day before and the day after, 
and then compared the changes of weather that occurred on all the 
three days with those of the single days on which the quarters fell 
Toaldo uses an extraordinary argument to enforce his conclusions. 
<« Every one,'' he says, " is aware from his own experience, that the 
nails and hair grow much more quickly when cut during the increase 
of the moon than when cut during the wane." 

In opposition to Toaldo, there are twenty-five years of observations 
of the different phases of the moon, by Pilgram of Vienna, which giye 
as their result :-— 

58 Changes of weather on the days of New moon. 
63 — on those of the Full moon. 

63 — at the Quarters. 

The difference is no doubt occasioned by the difficulty of deciding what 
constitutes a change of weather in the sense understood by Pilgram. 
Were it otherwise these results would prove seven or eight per cent 
fewer changes of the weather at t^e change of the moon than at any 
other period of the lunation — a conclusion at which no one has ever 
arrived and which is altogether improbable. 

Olbers, the celebrated discoverer of Pallas and Yesta, declares 
that the experience of many years has convinced him that at least in 
the climate of Bremen the rules of Toaldo are utterly false. ** We 
shall be convinced," he adds, ''of the smallness of the moon's influence, 
if we reflect that weather of the most opposite kind occurs in different 
parts of the world at the same moment, and consequently with the 
same lunar phase. This is most readily observed during an eclipse 
when accounts of the weather arrrive from many different quarters. 
The remarks, for example, that were made during the solar eclipse of 
the 18th November, 1816, have been collected in this way, and furnish 
a singular mixture of good and bad weather spread on that day over 
a great part of Europe." Olbers quotes also the observations of Pro- 
fessor Brandos as furnishing results to the same effect] 
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2d. Does the Moon Influence Bain ? 

This question has been inyestigated bj Schubler in a course of 
twenty-eight jears* observations in different parts of Germanj. His 
results were published in 1830, and they seem to show that rather more 
rain £EkIls during the waxing moon than when it is waning ; and also 
that a greater number of rainy days occur during the first half of the 
moon's course than during the last But I do not trouble the Society 
with Schubler's tables. Being a mean result of mixed observations, 
they do not bear upon the question in hand ; for, whatever change of 
weather took place at one change of the moon might be balanced by an 
opposite change at the next — ^the popular belief acknowledging equally 
a change from fair to foul and from foul to fair — I will only mention 
that he found five per cent more rain to fall during the seven days 
when the moon was nearest to the earth, than when at the most 
distant part of its orbit SchuUer's results, as I have said, decide 
nothing as to changes of the moon producing changes of the weather ; 
but they seem to show that some relation does emt between the moon 
and our atmosphere. They are affected^ however, by too many foreign 
influences ; and are summed up from observations too little capable of 
precision to entitle the deductions from them to rank among ascer- 
tained facts. 

3d. Does the moon influence the winds ? 

The meteorological tables published in our monthly scientific jour- 
nals, give the direction of the wind at a particular hour of each day. 
Such tables, indeed, differ materially when made up a few miles from 
each other; and they mark the slightest local breeze equally with the 
most generally prevailing wind. No very important conclusion can 
therefore be diawn from them; and yet we may expect, from the 
balancing of the various other causes of change, that if the phases of 
the moon influence at all the movements of the atmosphere, these 
movements will be perceptible in summing up the results of a series of 
years. If it cannot be perceived from such results that the winds 
change i^iore decidedly at new moons than on the other days of the 
month, neither can it be noticed by an observer, whose only register 
is his memory; and it may reasonably be presumed, that changes in 
the other phenomena constituting weather, which are generally ac- 
companied, if not regulated, by changes of the wind, are also incapable 
of being traced to lunar periods. 

I have chosen, as most convenient for reduction, the register of the 
winds kept at Ghiswick, near London, and published in the Philoso- 
phical Magasine. The state of the wind at one o'clock of each isj is 
that which is noted. In order that the amount of change from one 
day to another may be stated in numbers, I have marked as 1 a change 
equal to one-eighth of the circle ; as, from N.to N.E., or from S.W. 
to S. A change of two-eighths is marked 2 ; and the greatest change, 
lia. from N. to S., or from S.E. to N.W. marked 4— thus. 
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Thus in 1838, on the 12 days of new moon, the amount of change, 
as compared with the previous 12 days, was equal to 12. On the 
second day of the moon it was 14. On the 12 days on which the 
first quarter fell, the changes were equal to 16. It here appears that 
the average changes for one day of the moon's age in each of the 73 
moons is 82, and that 85 changes occurred on the 73 days of new 
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tnooiiy or 3 more than the average. Bat it also appears that on the 
^js of fall moon and of the first quarter, the changes are still more; 
and that all of them are exceeded bj several of the intermediate days on 
which no lunar influence is supposed to be exerted, tt will further be 
remarked, that on the days of the new moon» the changes vary from 
from 8 in 1842, to 20 in 1841, and that in three of the years they are 
below the average of 13}. To account for the omission of certain days 
in the table, it is necessary to explain that as each quadrature had to 
be placed in the same line, and the number of days between the qua* 
dratures being unequal, blank days frequently occurred in the columns 
which had been marked the 5tJi and 6th, 13th and 14th, 21st and 
22d, 29th and 30th days of the moon, and that these have been 
omitted for the purpose of shortening and simplifying the table. 

4th. Haee tides been ohseretd in the atmosphere f 

They must be assumed to exist by all who acknowledge the moonls 
influence upon the atmosphere, for scarcely in any other way can such 
influence be supposed to be exerted. An atmospheric tide, however, 
like that of the ocean, must twice every day have its ebb and 
How— -changes quite as great as those to which the effects in ques- 
tion are attributed ; and yet we never hear of changes of weather 
being expected in correspondence with each of these atmospheric 
waves. But even the existence of any double diurnal oscillation pro^ 
duced in the atmosphere by the attraction of the sun and moon, has 
never yet been detected. It is altogether insensible to an ordinary 
barometer. Laplace reduced a great number of exact observation0» 
and found the differences due to those attractions so minute and so 
variable as to leave him in doubt of their sensible existence. And 
Arago, to whom we are indebted for much information on this sub- 
ject, after a minute detail of the observations of Flaugergues and 
Bouvard, arrives at essentially the same conclusion. 

We have no ground, therefore, either from theory, or direct obser- 
vation, for believing that the moon produces any change upon the 
weather; or, at least, it must be allowed, (to use the words of Dr. 
Olbers,) that its influence is so slight as to be lost among the infinite 
number of other causes and forces which destroy the equilibrium of 
our easily disturbed atmosphere, and therefore altogether insensible 
to ordinary observation. 

The following communications were then made:— 

LIV. — On a Theoretical Rule for the Compression of Water. By 
Daniel MacKaik, M. Inst G.E. 

The extreme elasticity of air, when considered with reference both 
to the amount of force which we can apply to it, capable of producing 
important changes in its volume, without any great effort, and to the 
strength of the materials of which the instruments used for ascertain- 
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ing its compressibility, are composed, haye enabled philosophers to 
determine with considerable accuracy the ratio which obtains be> 
tween the force applied and the resulting ccmdensation of volume. 

A considerable time ago it was believed that the compressibilitj of 
air was in proportion to the pressure applied ; this was subsequently 
proved nearly 200 years ago, by Boyle, and also by Mariotte about 60 
years afterwards ; and this law of conq>res8ion has since been known bj 
the name of the latter. More recently Messrs. Dulong and Arago have 
confirmed the accuracy of the law of Mariotte, by experiments con> 
ducted to the range of no less than 27 atmospheres beyond the ccwunoii 
atmospheric pressure. 

By means of the barometer, the density of air is found to vary ac- 
cording to its mass superincumbent over any given point in the atmos- 
phere, and the numerous experiments made wit^ this instrument, have 
brought to such a degree of accuracy the barometrical measurements 
of parts of the earth's surface protruding into the air, as to vie with 
measurements of their heights made by trigonometrical instrumenta 
These degrees of density are measured by a column of mercury, and 
consequently, the height of the column indicates the force of comiH^es- 
sion, and represents the height of the superincumbent mass of air. 

The extent of compression which water undergoes, when subjected 
to force, has engaged the attention of men of science for some time 
back. In 1762, Mr. Canton found that the addition to, or subtraction 
from water, of a weight equivalent to that of the atmosphere, produced 
at the temperature of 60^ a contraction or extension of rain water of 
4 millionth parts of its bulk, and of sea water of 40 millionth parts, 
while in mercury it only amounted to 3 millionth parts : showing tiiat 
the density of liie fluid operated on materially a£fected the results. 
Thus, in tiie case of rain water, a force equal to a column of itself 33^ 
feet in height produced a contraction of 46 millionth parts: of sea water, 
a column 32 feet in height produced a contraction of 40 millionth 
parts : and in mercury, a corresponding column of 2} feet produced 
3 millionth parts of compression. Zimmerman, Professor at Bruns- 
wick, Professor (Ersted, of Copenhagen, the late Sir John Leslie, of 
Edinburgh, and Mr. Perkins, have made numerous experiments that 
establish the &ct of compression ascertained by Mr. Canton, which, 
at the time his experiments were published, was at variance with the 
opinions universally entertained on this subject. With the usual 
haste which Sir John Leslie speculated on experimental results, he 
arrived at the conclusion " that the ocean may rest on a subaqueous 
bed of air," from the apparently greater degree of condensation 
which force can produce in air, in contrast with that which similar 
forces were supposed capable of producing on water. 

The degree of compression of water,^ is, however, extremely small; 
and the force which it is necessary to apply to it, in order to produce 
any appreciable degree of diminution in volume, is so great in jpropot- 
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tion to the limit of rigidity of the mttterials used in experimental 
apparatus, that there is much room for doubt, as to whether or not the 
indications heretofore recorded, be not compound measures of the 
elastioitj of water, and of the materials of which the instruments haye 
been formed. 

It has occurred to me, that if the results of experiments were noted, 
in which great bulks of water were employed, but operated upon by 
slight forces, that a degree of compression might be ascertained, suf- 
ficient to remoye much of the doubt that may at present be entertained 
as to the rigid accuracy of the experiments on which our ideas of the 
elasticity of water are at present based— further, that, in these experi- 
ments, should any analogy be discovered between the ascertained laws 
which gorem the compression of air, and the comparative indications 
of compression of water— we may take the laws which repeated ex- 
periments have proved to govern the compression of air, as analogous 
rules for the compression of water ; and, calculating from them, may 
compare the theoretical results which the laws would furnish, with 
similar conditions ascertained by experiment 

Following out this idea, it appears probable that the transmission 
of water and gas through long ranges of pipes, may, by the compara- 
tive forces required to propel given quantities through them, give an 
approximate rule for estimating their compressibility — for, if water 
were totally incompressible, there would undoubtedly be some differ- 
ence between the quantities of air or gas transmitted through a pipe^ 
and that of water by a corresponding force, through a similar pipe^ 
the one would accumulate in density according to the force required 
for its propulsion ; while the movement of the other would be like a 
bar of iron, influenced only by friction. 

In the transmission of water through long ranges of pipes, it has 
been ascertained that the quantity discharged by a pipe of any given 
diameter and length, is inversely in proportion to Uie square root of 
the length — and directly proportional to the square root of the height 
of the colunm of water employed to propel it 

The comparatively recent adaptation of carburetted hydrogen gas, 
for the purpose of lighting towns, has required attention to the laws 
by which it is conveyed through pipes. Gas is usually forced through 
pipes, by employing a slight column of water, of a height sufficient to 
propel the required volume with the velocity required. Now, as 
already mentioned, the laws of compression of gases and air have been 
exactly ascertained; and it is thence evident, that even the slight com- 
pressing force usually employed {or the transmission of gas, must pro- 
duce an alteration in its bulk, at the place where the motion originates. 
The most exact observations made as to the laws by which gas is 
conveyed through pipes, show that in like manner as water, the 
quantity which a pipe can discharge, is inversely proportional to the 
square root of the length of the pipe, and directly proportional to the 
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square root of the fierce employed to propel it As gas, after hayiDg 
been prq>elled through a range of pipe, and when escaping from its 
extremitj into the air» will be onlj of tiie density due to the pressure 
of the atmosphere — ^the portion of it at the origin of the pipe» or, as is 
usual in practice, that in the gas-holder is not onlj of the density of 
the atmosphere, but is also of that further degree of compression due 
to the force applied for its prq)ulsion through the pipes. In aU 
experiments made with {uressure-gages along various lengths of pipes, 
this extra degree of compression is found to diminish according to the 
square root of the length of the pipe, thus showing a gradual relaxation 
of compression, and a steady progression of current 

The ascertained laws of impulsion and of retardation of gas and 
water being thus exactly alike, it only now remains to ascertain their 
measure ; and if these be found proportional to their density, there 
appears reason to beliere, that water, under proportional forces, is as 
compressible as air. 

I shall endeayour to supp(H*t these views by the following fEUsts, and 
deductions from them: — 

As water is 825 times heavier than air, the velocity communicable 
to air contained in a pipe by the pressure of one vertical inch of water 
is equal to that of 825 vertical inches, or 68 feet of air; and if gases 
be referred to, as their specific gravity is usually compared with air, 
as 1, the height of a corresponding column of any gas is equal to 68 
feet divided by the specific gravity of that gas; thus, one inch of water 
is equal to ^^=122 feet of gas, specific gravity 560. 

In the Hydrodynamie of Bossuet, he states as the result of experi- 
ment that an aperture of one inch in diameter, under the pressure of 
a column of water 10 feet in height, discharged 8,574 cubic inches, or 
4*96 cubic feet of water per minute. 

By an experiment made at the Leith Gas Works, a hole, one inch 
in diameter, imder the pressure of one vertical inch of water, dis- 
charged 17*7 cubic feet of gas, specific gravity 660, in the same time. 

Now, comparing these discharges by the square roots of their 
respective impelling columns, we have 

Water, Gas, 

V' 10 feet : 496 :: v' 122 feet 17.33, 

instead of as above, the actual discharge 17*70. 

Again, Bossuet reports, that a hole 2 inches in diameter, with a 
pressure of 11 feet 8 inches and ten lines of water, discharged 13,021 
cubic inches of water in 21 seconds, or at the rate of 26*52 cubic feet 
per minute. 

It was also found at Leith, that a hole 2 inches in diameter, with a 
pressure of one inch of water discharged 69*5 cubic feet of gas, spe- 
cific gravity 560, per minute. 

Reducing the fractions of Bossuet's pressure to decimals of a foot» 
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and resolying the pressures into columns of the respectire substances, 
we hare the proportionate discharges due to these columns: — 

Water, Gas, 

as v^ 11.736 feet : 2 : 2152 : : v^ 122 : 69-41 

cubic feet» which may be reckoned to be identical with the result 
brought out bj experiment. 

The Abbe Bossuet found bj experiment, conducted with great care, 
that a pipe, 2 inches in diameter, 150 feet long, with the pressure of 
a column of water 2 feet in height, discharged 5*232 cubic inches, or 
3*0278 cubic feet of water per minute. 

I hare been &youred bj the results of two experiments made with 
pipes of 2 inches in diameter, and 150 feet long, which, with a pres- 
sure of one yertical inch of water, discharged 22*66 cubic feet of gas, 
sp. gr. 560, and with 2 inches of water 35.16 cubic feet 

In contrasting these experiments, it is to be remarked that the pipes 
are of the same diameter, and of the same length, consequently, the 
only correction necessary is that due to the rariation in the height of 
their respective impelling columns — ^thus, as before, the experiment 
with one inch of water — 

Water, cubic feet. Gas, 

as v^ 2 feet, 3*0278, so is v^ 122 feet, 23-647, 

the actual discharge with one inch being 22*66 ; and that of 2 inches 
of waters- 
Water, Gas, 
as v^ 2 : 3*0278, so is ^ 244 feet to 33*443 

cubic feet — ^the actual discharge as above having been 3516. 

In 1819 M. Gerard made various experiments with gas apparatus con- 
structed for lighting the Hospital of St Louis, at Paris, to ascertain 
the discharges of gas and air through pipes at the distances of 402^, 
1233, and 2043 feet respectively from the gasometer, — the discharges 
of AiB with a pressure of 0*858 of an inch of water were 30*205, 18*150 
and 13*237 cubic feet per minute. 

Not having any direct experiments with water made under precisely 
the same conditions, I shall only apply the hydraulic formula of Bubuat, 
to show the similarity of discharges of that fluid under the same cir- 
cumstances. 

0*858 of an inch of water is equal to 58,334 feet of air — with this 
head the discharge of water by the same pipe, about the distances 
above stated, would be 36*206—21,598, and 14015 cubic feet 

The close approximation of all these results will, I hope, be a suffi- 
cient warrant to me for having brought the subject under notice of the 
Society, with a view to provoke further inquiry ; whether the calcu- 
lations I have entered on, or the deductions drawn from them, be correct 
or not 
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I shaU now {Hroceed to compare the rates of compression under thb 
theory, with those indicated bj experiment. 

Air is fomid to be compressed into one half its bulk bj the addi- 
tion of a weight equal to that of the atmosphere, or the addition of a 
force equal to 28*330 feet of air. In the same proportions between gas 
and water indicated bj the impelling and retarding forces in a long 
train of pipes, water should also be compressed into one half its bulk; 
bj the addition of a force equivalent to a column of itself, 28*330 feet 
or 6*36 miles. 

Professor Leslie estimates that it will be onlj compressed to this 
degree, at the depth of 93 miles. 

It has already been mentioned that Mr. Canton had indications 
which represented the contraction of pure water as 46 million parts, 
and sea water as 40 million parts, bj the addition of a force equal to 
the weight of the atmosphere. By the rule of compressicm followed 
in this paper, pure water would compress 11*66 millionth parts — and sea 
water 11*65 parts in a million, with the pressure due to an atmosphere 
of air. 

Zimmerman arrired at the conclusion that sea water compresses 
yiff part, when under the pressure of 1000 feet of its own body, — ^the 
present theory indicates that it would contract very nearly ^^ parts 
under the same pressure. 

Professor (Ersted's apparatus, judging from the engraving in the 
transactions of the British Association, seems to have been incapable 
of measuring with accuracy the forces stated to have been used. 

In 1826 Mr. Perkins laid before the Royal Society, a table of com- 
pression of water, derived from experiment, in which he states that of 
a column of 190 inches of water to have been for 

Farts. 

0176 
1*386 
2-396 
6-010 
6*961 
8-866 

while by the theory now advanced these compressions would have 
been 

Farts. 

21 
... 200 
... 36-2 
... 70*4 
... 89*1 
... 102*7 
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I (Cannot aroid calling the aUention of the Society to a slight 
though mde corroboration of the theory now adyanced^— the belief of 
seamen in the greater density of water at great depths, than is gener- 
ally admitted. They find a great difficulty in sounding in deep 
water, but with very heavy leads. From the increased weight of the 
leads required, and from the diminished effect on the hand when 
sounding, seamen are almost uniyersally impressed with the idea that 
the loss of effect is produced by the increased density of the water. 

An additional interest may be attached to the further inrestigation 
of this subject from the possible effect it may haye on geological 
speculati<m8. At the great depths of the ocean, and amid the pro- 
found stillness which reigns in these parts where the tides do not 
act, many substances of great specific gravity may float in the mass of 
waters, and thus be permitted to obey the slight but constant im- 
pulses of electiye attraction — producing crystals, and leading to the for* 
mation of crystallized rocks. But I shall not enter into any specula- 
tions on this subject 

I shall only add, that if water be compressible to the degree I have 
now advanced, and the substances now stated were incompressible, 
bricks will float at a depth of 28.330 feet; granite at 56,600 feet, or 
10 miles ; and cast-iron at 200,000 feet, or 39 miles. 



Professor Gordon read a paper illustrating the application of the 
method of least squares to the reduction of ** Provisos* experiments 
on the flow of water through small pipesy and to a mathematicid 
formula, of simple application, for calculating the diameter of pipes^ 
the head, quantity of water, and length of pipe being given. After 
the reading of the pi^r, Mr. John Wilson stated, that he had 
been required to place a pipe of eight feet in length horizontally, so 
that under a constant head or pressure of ten feet of water it should 
discharge neither more nor less than 100 imperial gallons of water 
per minute, and not being able to derive any information from such 
engineers as he had consulted, he had been under the necessity of 
arriving at the proper result by numerous experiments. He considered 
that it would be a fair test of the formula proposed if Professor 
Gordon would calculate the true diameter of the pipe, from the data 
given. It was accordingly agreed that Professor Gordon and Mr. 
Wilson should compare their theoretical and experimental results at 
next meeting. 

2M Aprils 1844, — The Presidbnt in the Chair, 

The secretaries of the different sections reported that meetings had 
been held for the election of sectional office-bearers for 1844-46; the 

* Trans. Inst, of Civ. Eng. Vol. II. 
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fonner Ghainnaii and Secretaries (page 177) being again elected, with 
the exception of the Physical, in which Mr. MacEain was chosen 
secretary* 

The following report from the Statistical section was presented and 
approved. 

Friday^ \2t\ Aprils 1844, — Mr. Murray in the Chair. 

Mr. Murray of Monkland Iron Works was elected Chairman, and 
Dr. Watt Secretary for the following year. 

Dr. Watt read the following paper on the defective state of the 
Registers of Births, Marriages, and Deaths in Scotland. The fol* 
lowing gentlemen were appointed a standing Committee to watch 
over any measure that may be brought into Parliament for the im- 
provement of these Registers, and to take such steps as may be found 
necessary to urge it forward.— Mr. John Wilson, Cowoener, 

Committee t—Mr. John Wilson of Auchineaden; Mr. Smith of 
Deanston ; Mr. Murray of Monkland Iron Works ; Mr. Walter Crum 
of Thomliebank ; Dr. Andrew Buchanan, Glasgow College ; Dr. R. 
D. Thomson, Glasgow College; Mr. Leadbetter of Bricht Bank ; Mr. 
William Bankier, of Cullibheag, Provost of Calton ; Mr. Keddie, 
Glasgow ; Dr. Watt, City Statist 

As it is of great importance to the poorer classes of society in 
many matters connected with their weUiare, and also to the more 
wealthy classes, in the settlement and conveying of property, as well as 
in some of their domestic arrangements, that the Registers of Mar- 
riages, Births, and Deaths should be accurately kept, it is surprising 
that these Registers for Scotland should still remain in the very im- 
perfect state they now are, and that no legislative measure should yet 
have been obtained for their improvement 

A knowledge of the laws of mortality is intimately connected with, 
and illustrative of the social condition of the people. Hitherto this 
knowledge in Scotland has been based on imperfect data, owing to 
these Registers being very incomplete ; so much so, that in the solu- 
tion of some of the most important questions a£Pecting the sanatory 
condition of towns, the philanthropist and the scientific inquirer, in 
their endeavours to ameliorate those evils which appear to be so fatal 
to life, in various towns and districts of this division of the Empire, 
have to depend more on the speculative views of men, than on the 
knowledge of incontrovertible facts. In the greater part of Scotland 
no Registers of deaths are kept at all ; and in those towns or districts 
in which they are kept, the mode of Registration is very imperfect: 
for although reliance may be placed on the accuracy with which the 
ages at death, and a few of the more easily discriminated diseases^ 
such as eruptive fevers, hooping-cough, and some others, are recorded, 
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jet the general mode of Registration is so incomplete, especially in 
regard to the localities in which the deaths take place, the trades and 
professions of the parties who die, as well as in llie great majority of 
the diseases which cause death, that no satisfactory information can be 
obtained from them as to the effects produced on human life by the 
vicissitudes of the climate, in connection with the trades and profes- 
sions of the people, and the existing state of the different localities 
of large towns. 

The Registers of Births in this country are so rery incomplete that 
they are of no value to the statist for any calculations relative to the 
duration of life, or for tracmg in a satis&ctory and decisive manner 
the propinquity of families. 

The law of Scotkind, as it now stands, relative to the proclama* 
tions of marriages, when properly adhered to, is well adapted for 
enabling us to ascertain the amount of resident regtdar marriages in 
each parish, yet the system of recording these marriages is very 
defective. The ages at which the parties marry cannot be obtained 
from them, and many other particulars which would enable us to 
arrive at correct conclusions as to the proportionate amount of mar- 
riages which take place among the various classes of the community, 
and other important particulars, are altogether omitted in these records. 

As it is well known that the greatness of a country depends on the 
general well-being of its population, it must ever be one of the first 
objects of study on the part of an enlightened nation, to introduce 
such laws as may tend to improve the social condition of the people ; 
and as the science of vital statistics has for its object the discovery 
of those laws by which nature regulates the amount of disease and 
death, under every variety of circumstances, as well as " the discovery 
of those truths which tend to the comfort and happiness of the people," 
it is to be hoped that the energy with which this study has lately been 
followed out, especially in England, will soon cause it to hold a still 
higher place among the great branches of human knowledge than it 
has hidierto done, and that the benefits of a better system for the 
Registration of Births, Marriages, and Deaths, will speedily be 
extended to Scotland. 

Several attempts have been made to introduce a legislative measure 
for the improvement of these Registers in Scotland without success, 
owing, in the last instance, as we have been informed, to the opposi- 
tion offered to it by such as considered their own interests affected 
by the measure proposed, and to the apparent indifference of those 
who, it was understood, ought to have been more alive to the import- 
ance of the measure. Within these few years a number of petitions 
have been presented to Government with the view of urging forward 
a legislative measure of this description for Scotland, similar to that 
now in force for England. It has been thought, however, that should 
a revisal of the Poor Law of this country take place, which is shortly 
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expected, it will be the proper time to introduce a bill into Parliament 
for the improrement of these Registers. It would be well, therefore, 
that the Statistical Section of this Society should appoint a Com- 
mittee to watch over the measure, and to take such steps as may be 
necessary to forward it 



Mr. Gtourlie conmiunicated some observations on the natural 
history of sereral species of British zoophytes, illustrated with speci- 
mens; and Mr. Stenhouse drew the attention of the Society to speci- 
mens of manna which he had obtained from different sea-weeds, in 
accordance with the obserrations of Yauquelin and Gaultier de Glaubry. 
Mr. Stenhouse stated that from the Laminaria saccharina he had 
extracted as much as twelve-and-a-half per cent, of manna by means 
of alcohol 

The following communication was read. 

LV. — Test of Formula for Discharge of Water thrtmgh Pipes.-^ 
By L. D. B. Gordon, Begius Professor of Oiml Engineering and 
Mechanics* 

Ths formula which best represents the results of Proyis's experi- 
ments, as well as those of Hagen,* and the experiments of Dubuat, 
that could be employed, as also of Couplet, is based upon the formula 
originally proposed by Woltmann,t in which the height due to the 
resistance in the pipes is made proportional to a certain power deduced 
from experiments. The exponent 1*76 was deduced by Woltmann, 
and is ako the most probable exponent according to the experiments 
above mentioned. 

It was advisable, after assuming this exponent, first to determine the 
head due to the velocity of discharge, and as this is expressed by a 
member containing the second power of the velocity as factor, but quite 
independent of the length of the pipe, only those experiments could 
be used in which pipes of the same diameter were used but of several 
different lengths, as in the experiments of Provis and Hagen, and certain 
of those, for small pipes, of Dubuat; and some of Couplet's for pipes of 
even twelve to eighteen inches diameter. 

The equation of condition chosen then, was : 

In which h zs the head, due to the resistance in the pipes, c = the 

* Detailed in Poggendor£^ Vol. 36. 
t Beitrage zur Hydraulischen Architectur. Bd. 1. 151. 
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▼elocily of discharge, p = a consUmt factor^ and I =th6 length of thepipe. 
0*82 is the co-efBbient of contraction of water at entering the pipe» 
and g = 32*2 feet The experiments above named were employed to 
deduce p bj the method of least squares. It is found that p is very 
nearly inversely proportional to the diameter of the pipe, and therefore 
ib := l> r, is introduced. The formula may then be written: — 

A=:0-23c« + klc^"'^ 
r 

In Provis's experiments, r = 0*75 — '01 = '74 /> = 00474 r,h^=. '0035 
Hagen, . . r = 0-117 — -01 = -107 ;> = 0*0447 . • . A; = -00478 

I>iibiiat,3 . • r = 0-089 — -01= -079 ;> = -0619 .•.){; = -00488 

CJonpletjS . . r = 6-45 —-01 = 6-44 /> = -00103 .-. A; = -00622 

"01 inch is taken from the radius to aUow for the film of water adhering 
to the pipe. These are a selection from the fifteen sets of experiments 
used, and which prove that Jb is not constant, but varies with the cir- 
cumstances of the pipe as to ^^ aotwiX velocUy through it and the amount 
of curvature or bending. P^vis's experiments give the same co-efficient 
to the third or fourth decimal places with those of Dubuat and Bossut 
in analogous circumstances, of a small velocity of discharge and straight 
pipe. Hagen's agree excellently with one another. In these the velo- 
city was great and the diameter very small ; so that internal interfering 
motions in the water in the pipe were recognisable. Bubuat's experi- 
ments in analogous circumstances correspond well with those of 
Hagen. The co-efficient deduced from Couplet's experiments rises as 
the degree of sinuosity designated in the original tables. The pipe 
from which the result above given was found is designated as much 
bent, but the velocity through it was smalL Upon these grounds I 
proposed that for practice we might employ the co-efficient *00315 in 
very regular pipes ; for gentle curves this rises to -005 ; and for very 
sharp curves might even amount to *01, because in practice there not 
only occur the curves or bends, but contractions from deposits and from 
collecting air in these bendings. 

The formula for straight pipes would then stand thus : — 

A = -023c« 4.0-003 -c 1-7^ 
r 

and as in ordinary practice the first member (on the right hand) is 
generally small whilst the sinuosities are numerous, though gentle or 
accidental interferences occur, it appeared that this might be reduced 
to— 

A = -005-oi:75 
r 

as a simple formula of approximation. 

Mr. Wilson at last meeting proposed that the above formula should 
be tested by application to the following question : What should be the 
diameter of a pipe of eight feet in length, laid horizontally, in order 



Digitized by 



Google 



260 Professor GkotDON en the Diaeharge of Water through Pipes. 

that under a constant head or pressure of ten feet of water it may 
discharge neither more nor less than 100 imperial gallons per minute? 
In the case proposed bj Mr. Wilson to test the formula here arrived 
at» the yelocitj through the pipe must eyidentlj be very considerable, 
and hence it was thought best to choose the constant h = *006. 

r ^ « 
Now, if Q ^ the quantity of water = - c, by substituting this 

144 O I /144 0\ i'7^ 

in the last we hare c = -^ and hence A = -006 - + (^^ ) 

... A — i§*^Qi = i|iiQi-75 and from this latter we have r^ 

= — -— Q^ a formula very conrenient for calculation by logarithms, 
h 

as appears by the following actual working of the question proposed to 

test the formula : — 

Q = 100 gallons '266 cubic feet jper second. 

I = 8 feet 

h= 10 feet 

Log. -2666= 1-4259677 

7 



I power = 

Log. 98967 = 

'. 4-84 X 8 = 38-72 = 


4 1 5.9817739 

— 2-9954434 

1-5879353 


Log. 10 = 


0-5833787 
1-0000000 




1-6833787 

4 

1912-3335148 


^ root = 



Log. -81713 = 1-9122902 
Then -81713 + -01 = 827 = r, therefore 

-827 X 2 = 1-654 is the diameter of the pipe 
according to the formula. 

According to the subjoined report of the engineer who made the 
experiments for Mr. Wilson, the pipe found experimentally to fulfil 
the required conditions was one inch and |^ = 1*6876 
Formula gives, . . . 1*6544 

Difference, . . . 00331 

In a second case, where all other data remain the same, save that 
the discharge is limited to 80 gallons per minute, the pipe fitted ex- 
perimentally was . . 1*6625 inches diameter. 
By formula it should be . 1*6315 



Difference, 0.0310 
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In both cases about ^^ of an inch less bj the formula than was actu- 
ally found necessary. 

Now, to show how perfectly justifiable the adoption of the higher co- 
efficient '006, is in this case, if we determine the discharge using the 
complete formula, yiz. — 

^-.•023c« = -003-^^ Q^^ 

We cau by the above deduction of the diameter d = 1-6544 deter- 
mine c = 16*5 nearly 

h — 023 c* = 3-74 
0.497 
r *'^* = --^ Q»^* from which we have 

r = -86 + 01 = -87 = (I = 1-74 
Pipe 1-6875 

Difference, 00525 

Formula in excess of experiment. 

A mean between the two results of the formulas is 1.69, a result 
which would naturally have been chosen, had the case been to be put 
in practice at this moment. 



Interim Report by the Subscriber, Peter M*Quisten, Civil Engineer 
in Glasgow, relative to agreement between the Proprietors of House- 
hill, and Messrs. John Wilson & Sons. 

Glasgow, 3i April, 1837. 

Gentlemen, — I have your letter of the 27th March, 1837, with ex- 
cerpt of agreement between Proprietors of HousehiU and Messrs. John 
Wilson & Sons, dated 16th March, 1837, and I beg leave to report, 
that a lead pipe eight feet long, laid horizontal, and having a pressure 
of water upon it of ten feet perpendicular, will vent a discharge ex- 
actly one hundred imperial gallons of water per minute, by making 
the pipe one inch and eleven sixteenth parts of an inch in diameter. 

I have also to report, that a lead pipe eight feet long, laid horizon- 
tal, and having a pressure of water upon it of ten feet perpendicular, 
will vent or discharge exactly eighty imperial gallons of water per 
minute, by making the pipe one inch and nine sixteenth parts of an 
inch in diameter. 

I am. Gentlemen, 

Your very obed. Servant, 
(Signed) PETER M'QUISTEN. 

To Robert Wtlte, Ewi., Writer, Paisley, 

Agent for the Proprietors of Househilf, 
and Alexander Gibson, Esq. Writer, 
Paisley, 

Agent for Messrs. John Wilson & Sons. 

No. 10. 5 
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Mr. Gockey exhibited and described a model of Smart's steam-boat 
paddle float 



Mr. James Johnston then gave a description of a seven horse power 
boiler, constructed according to his patent plan, so as to prevent the 
formation of deposits on the interior of the boiler. 

The boiler, properly speaking, consists of two parts, viz.: — The 
furnace, and the body of the boiler. 

The furnace is placed on the front and outside of the boiler; the 
sides and roof of it are made of a double casing of sheet iron, the iron 
of each casing being one-eighth part of an inch thick ; the water space 
between the casings is a quarter of an inch wide, and the casings are 
bolted to one another every two-and-a-half inches. The sides of the 
furnace are perpendicular — the roof is sloped like the roof of a house, 
each half of the roof being set at an angle of forty-flve degrees on 
the sides of the furnace. The water space of the furnace has three 
openings or communications with the body of the boiler ; of these 
communications there is one at the lower part of each side of the 
furnace, the other one is at the ridge of the roof of the furnace. In 
consequence of this arrangement, there is constantly a powerful 
current of water circulating up the sides, and over and along the roof 
of the furnace; it is this current of water which prevents the deposits 
of salt and other substances. 

The body of the boiler is divided into seven chambers or flues, 
which communicate at one end with the furnace ; at the other end 
they are each provided with a separate chimney, which communicates 
with the funnel. Each of those chambers measures from top to 
bottom two feet nine inches, from furnace to chimney two feet, width 
two inches. Between each chamber there is a water space of a 
quarter of an inch in width. The latter are the spaces in which the 
ascending current of water is created in consequence of the action of 
the heat which is supplied from the seven chambers. 

At each side, in the body of the boiler, there is a large water space 
through which the currents of water descend. The fire is not allowed 
to act on those descending water spaces, for, if the fire were allowed 
to do so, the velocity of the current would be checked, and the boiler 
injured. 

The entrances from the seven chambers into the chimneys, are at 
the bottom, or lower part of the chambers. In consequence of this 
a saving of fuel is effected, as the products of combustion are by this 
means retained in the chambers until all the available heat has been 
absorbed by the water. 

Note. — This boiler is at present working on board the ** Alert*' 
steamer, at the West Quay, Greenock. 
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The following paper was read at the meeting of the Botanical Sec- 
tion, 29th April. 

LVIL Notice of Excursions made from Glasgow with Botanical 
Pupils during the Summer /Session of 1843. Bj J. H. Balfour, 
M.D. F.R.S.B, Regius Professor of BoUmy. 

You are all aware that I am in the habit of making excursions 
everj week with mj pupils during the months of May, June, and 
July; and by so doing I am satisfied that I tend to promote a taste for 
the science of botany. Nothing adds so much to the interest and 
pleasure of a botanical course as practical demonstrations in the fields ; 
and it is pleasing at the end of each season to recal the adventures 
with which our various trips have been diversified, and to register the 
plants which have rewarded our labours. While we thus add to the 
knowledge of the Flora of our neighbourhood, we at the same time 
perpetuate the delightful associations connected with the scenes in 
which we met 

^' All my botanical excursions," says Rousseau, '< the several im- 
pressions which local objects gave, the ideas which in consequence 
sprung up, the little incidents which blended into the scene, — all these 
have produced a delightful impression which the sight of my herbarium 
rekindles. * * • ♦ It is this association which makes botany so charm- 
ing ; it recalls back to the imagination all those ideas which afford the 
purest pleasure. Meadows, water, woods, and the inward content- 
ment which dwells among such objects, are incessantly brought forward 
to the memory." 

To these excursions may bo applied the following remarks of Dr. 
Johnston of Berwick: — " They afford the stated means of indulging a 
principle bound up with our frame and constitution ; for He who made 
nature all beauty to the eye, implanted at the same time in his rational 
creatures an instinctive perception of that beauty, and with it joined 
indissolubly a balm and virtue that operate through life. You have 
the proof of this in the gaiety of the infant swayed only by external 
influences; in the child's love of the daisy and the enamelled fields; in 
the girFs haunt by the primrose bank or rushy brook; in the school- 
boy's truant steps by briery brake or flowery shaw, by trouting streams 
or nutting wood; in the trysting tree and green lanes of love's age; in 
the restless activity that sends us adrift in search of the picturesque ; 
in the ' London pride ' of the citizen ; in the garden of retired leisure; 
in the prize-flower that lends its pride and interest to old age. Yes, 
there is a pre-ordained and beneficial influence of external nature over 
the constitution and mind of man which these excursions foster and 
encourage, and therein lies, in no small degree, their usefulness. The 
landscape before and around us becomes our teacher, and from the 
lesson there is no escape. Every cultivated mind must be improved 
by feeling the impulse of that beauty which has wooed it to peace, of 
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that gratification and pleasure that entered in through every sense, and 
through the air we breathed and walked in. We are all the better of 
these excursions; thej soothe or soften or exhilarate the man, and 
raise him in his own estimation bj keeping awake his best feelings, 
and laying asleep for a season those that are of earth, earthy." 

Glasgow possesses great facilities for the practical prosecution of 
botany. Besides having a rich and extensive botanic garden, it pre- 
sents, by its railways and steam boats, a means of visiting easily during 
a course of lectures, districts characterised by every diversity of floral 
production, whether inland or maritime, lowland or alpine. 

During the summer of 1843 I availed myself much of these advan- 
tages, and I now proceed shortly to notice the results of our excursions. 

Our first excursion took place on the 13th of May, on which occa- 
sion we visited Bowling and the trap rocks in the neighbourhood of Old 
Kilpatrick. The rocks here are interesting to the mineralogist in con- 
sequence of yielding several good minerals, such as Prehnite, Stilbite 
and Thomsonite. We picked many of the early summer flowers, but 
none of great rarity. Among the plants gathered may be noticed 
Symphytum officinale, Melica uniflora, and Saxifraga hypnoides. 
Near the inn at Bowling Turritis glabra and Geranium columbinum 
have been found, but they were not in flower at the time of our visit. 

On the 27th of May our party, amounting to twenty-four, proceeded 
by Kirkintilloch to Campsie, and examined the woods and hills in that 
quarter. In Campsie Glen, one of the most beautiful spots in the 
vicinity of Glasgow, we saw Stellaria nemorum. Geranium lucidum, 
Lathraea squamaria, Prunus Padus, Cardamine amara, Chrysosple- 
nium altemifolium, and Equisetum Drummondii. On the hills above 
the glen, Viola lutea abounds ; and here also Mr. Gourlie picked Allo- 
sorus crispus.* On descending into Finglen we found abundance 
of Paris quadrifolia, t Equisetum Drummondii, of wrhich a few speci- 
mens were in fruit, Rubus saxatilis, Hymenophyllum Wilsoni, and 
Polygonum Bistorta. Returning by Mugdock Castle, we gathered 
Epimedium alpinum on an old wall ; this plant has also been picked 
in woods at Garscube. 

June 3d. — Proceeded by railway to Beith, and thence went to Kil- 
bimie Glen, and Glengamock Castle, under the guidance of Mr. 
Levack, an enthusiastic botanist. The vegetation in this quarter 
was much less advanced than is usual at this season of the year, and 
the weather was particularly unfavourable. We saw Peucedannm 
Ostruthium, and Epilobium angustifolium in leaf, and gathered Trol- 
lius europsBus, Geum intermedium, Habenaria chlorantha, and a 
considerable number of common plants. On the wooded banks of the 
river, near Glengamock Castle, there is profusion of ferns; Poly- 
podium vulgare, Phegopteris and Dryopteris, Athyrium Filix-foemina, 
Lastraea Filix-mas, Oreopteris and multiflora, Asplenium Trichomanes 

* This plant has also been found at Balvie, near Glasgow, and at Neilston Pad. 
t This plant has also been found by Mr, Keddie at Waukmill Dam, near Barrhead. 
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and Adiantam-nignim» Poljstichum aculeatum, Blechnum boreale, 
Pteris aquilina, Scolopendrium yulgare, Cistopteris fragilis, were 
all picked within the space of a few yards. The party also examined 
the woods in the neighbourhood of Ladyland, where they were kindly 
entertained by Mr. Patrick. 

June 10th. — On this day our route lay to the east of Glasgow. At 
Tollcross we found Omithopus perpusiUus, Teesdalia nudicaulis, and 
Erodium cicutarium. Proceeding to Hamilton, we visited the woods 
at Bamcluith, and were rewarded with specimens of Doronicum 
Pardalianches, Omithogalum umbellatum, Neottia Nidus avis, which 
was also found afterwards at Cadzow, Arum maculatum, Polemonium 
cseruleum, Anchusa sempervirens, Aquilegia vulgaris, and Veronica 
montana. Several of these plants appear to have escaped from the 
gardens in the vicinity, but they have now become naturalized. We 
looked in vain for Tulipa sylvestris, which is said to grow in this 
quarter. A little above Hamilton Typha latifolia used to be found, 
but it has now disappeared in consequence of drainage and other agri- 
cultural improvements. 

On crossing the river Avon, and going towards Cadzow, we saw 
specimens of Geum intermedium, Sanicula europsea, Carez remota, 
sylvatica, pendula, and acuta, Rubus sazatilis, and Scolopendrium 
vulgare. In the old oak forest of Cadzow, Ophioglossum vulgatum 
was picked; and at the ruins of Cadzow Castle, Euonymus europseus, 
Viburnum Opulus, Ribes alpinum, Hieracium sylvaticum, and Gymna- 
denia albida. 

June 17th. — The party this day went to Bothwell, and were enabled, 
under the guidance of Mr. Tumbull, (a well known and most success- 
ful cultivator,) to botanize in the grounds near the castle. Here 
Neottia Nidus-avis was again found, also Doronicum Pardalianches, 
Meconopsis cambrica, an escape &om the garden, Epipactis latifolia, 
Allium vineale, Berberis vulgaris, Parietaria officincdis, Cheiranthus 
Cheiri, Sambucus Ebulus, Viburnum Opulus, Reseda Luteola, Poly- 
gonum Bistorta and Geranium sylvaticum. Near Blantyre priory 
Galium boreale, Viola odorata, Geranium phseum, Carex remota, 
Rumex alpinus, and Bromus arvensis were seen ; and on the roadside 
between Blantyre priory and Cambuslang, Polemonium cseruleum was 
observed. Thalictrum flavum occurs on the banks of the Clyde near 
Carmyle, Galium Mollugo on the roadside between Cathcart and 
Rntherglen, and Impatiens Noli-me-tangere in Castlemilk glen. 

June 23d. — On the afternoon of this day the party proceeded by 
railway and steam boat to Rothsay, and wcdked aJong the shore to- 
wards the south coast of Bute. Here we met with specimens of 
Saxifraga aizoides, Potamogeton oblongus, Cotyledon Umbilicus 
Habenaria bifolia and Osmunda regalis. On the morning of the 24th 
we left Rothsay, and proceeded by Etterick Bay along the shore to 
Scalpsie Bay. In the course of the walk the chief plants of interest 
which we collected were, Hesperis matronalis, Steenhammera mari- 
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tima, Hippuris vulgaris, Potamogeton oblongus, Schoenus nigricaos. 
Cotyledon Umbilicus, Sedum anglicum and acre, Hypericum elodes, 
Sinapis monensis, Glaucium luteum, Eryngium maritimum, and Carex 
arenaria. A little to the north of Scalpsie Bay Convolvulus Soldan- 
ella grows. 

July 1st — Proceeded by steamboat to Dumbarton, and landed at 
the trap rocks on which the Castle stands. Here we found Malva 
sylvestris and moschata, Conium maculatum, Smymium olnsatrum, 
Vicia sativa, Carex muricata, Carduus marianus, Poa maritima and 
Sedum Telephium ; several of these plants are by no means common 
in the neighbourhood of Glasgow. Leaving Dumbarton, we walked 
by the banks of the Leven to Tillichewan Castle, whither we had been 
kindly invited by Mr. William Campbell, to whose hospitality we were 
much indebted. Among the plants noticed we may record Ranun- 
culus aqnatilis and hederaceus, Solanum Dulcamara, Habenaria bifolia 
and chlorantha. In the woods near the Castle, Carex remota and 
laevigata, Viburnum Opulus, Lastrsaa Oreopteris and Polypodium 
Phegopteris occur. 

July 7th. — The Railway Train took the party to Stirling road, 

whence they walked to Carluke and Lanark, and on the way picked 

Rumex aquations and Jasione montana. On the morning of the 

8th we visited Cartland Crags, and after examining both sides of the 

glen proceeded to the Falls of Clyde at Stonebyres, and then returned 

to Lanark to breakfast. In this excursion many plants of interest 

were seen, such as, Arabis hirsuta, Melica nutans and uniflora, SpirsBa 

salicifolia, Digitalis purpurea var. alba, Carduus heterophyllus. Ononis 

arvensis, Epilobium angustifolium, Origanum vulgare, Saxifraga 

hypnoides, Galium boreale, Helianthemum vulgare, Vicia sylvatica, 

and in some parts of the woods, apparently naturalised, Lilium Mar- 

tagon and Gnaphalium margaritaceum. At the Stonebyres Falls, 

Carex pendula, Festuca elatior, Solidago virgaurea, Apargia hispida 

and autumnalis, Campanula rotundifolia and Hypericum hirsutum. 

After breakfast, the party visited the banks of the Clyde at New 

Lanark, and found Carex intermedia, paniculata, remota and fulva 

At Cora Linn, Saxifraga oppositifolia and Asplenium viride occur— 

the latter plant having been first picked in this locality by Mr. Gourlie. 

Both these plants occur here at a much lower elevation than usual 

" as I know, met with on Tin to, or the other hills 

Their appearance, therefore, in this locality, 

5C0unted for. Associated with them we found 

es, Aquilegia vulgaris and Rubus saxatilis. 

Equisetum Drummondii grows in profusion. 

we met with Vicia Orobus, Spiraea salicifolia, 

id Carex acuta. Mr. James Murray, who 

bus Chamsemorus and Vaccinium Vitis-Idoea, 

um Carui was also found near Connieston, 

ir Skirling. 
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Julj 11th.— On the afteraoon of this day we took a botanical walk 
along the banks of the Clyde, as far as Scotstown, and examined also 
the banks of the Kelvin, where it joins the Clyde. Among the plants 
which we observed, may be mentioned, Triticum repens, Convolvulus 
sepium, Rumez aquaticus, which was very abundant in many places, 
Festuca elatior, pratensis and loliacea near the mouth of the Kelvin, 
Sinapis alba, Galeopsis versicolor, Conium maculatum, Lythrum Sali- 
caria, Epipactis latifolia, Sedum Telephium, Garduus acanthoides, 
Callitriche platycarpa and vema. Geranium pratense, Senecio aqua- 
ticus, and Mimulus luteus. The last mentioned plant, which is 
originally from Chili, has become naturalised in many places in this 
neighbourhood. It occurs also in other parts of the country, as near 
Dunvegan, in Skye. 

July 13th. — Our party went by railway to Ardrossan, and thence to 
Arran, where we spent two days examining the Flora of the island. 
Near Brodick many interesting plants are found, which have been 
noticed in an account of a previous trip.^ In addition to the plants 
enumerated there we may notice Cephalanthera ensifolia as having 
been picked in the woods between Brodick and Lamlash by Mr. 
GourUe. On this occasion our route lay toward the northern part of 
the island. — From Brodick we walked to Corrie, and on the way picked 
(Enanthe Lachenalii, Erythrsea linarifolia, Juncus maritimus, and 
Scutellaria galericulata. On the morning of the 14th July we left 
Corrie, and proceeded along the shore to the Cock of Arran, and thence 
to Loch Ranza to breakfast The geological formations presented 
objects of no ordinary interest. Our attention was particularly called 
to the junction between slate and granite, the anticlinal axis, and 
the fdlen rocks, all of which are so well described by Mr. Andrew 
Ramsay in his excellent account of Arran. The slate and carboni- 
ferous series of rocks near the shore, we found to be, generally speak- 
ing, unproductive of rare plants, while the new and old red sand- 
stone and the trap furnished an excellent field for our botanical 
researches. Among the species remarked were Juncus maritimus, 
Scirpus pauciflorus, Blysmus rufus, Aster Tripolium, Osmunda regalis, 
Cotyledon Umbilicus, Solanum Dulcamara, Scutellaria galericulata, 
Habenaria chlorantha and bifolia, Sinapis monensis, Filago ger- 
manica and minima, Ammophila arenaria, Triticum junceum, Carex 
arenaria, Lythrum salicaria, Hypericum androssBmum, Galeopsis ver- 
sicolor, and Lamium intermedium. After breakfast we continued 
our route along the shore to Dugarry, where we took up our quarters 
in some small cottages, the only accommodation which we could pro- 
cure in this quarter of the island. In this part of our trip we gathered 
Salicomia herbacea, and Chenopodium maritimum, Steenhammera 
maritima, Crambe maritima, Stachys arvensis, and Thlaspi arvense. 
On the 15th of July we left Dugarry, and proceeded to Black Water 

♦ See Phytologist for 1842. 
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Foot» and on our way observed Garex paniculata» Lithospermum offi- 
cinale, Agrimonia Eupatoriom, Hypericum dubium, and Androssemum 
Littorella lacustris, Blysmus rufus, Gonvolyulus Soldanella» Sinapis 
monensis, Garex arenaria, Eleocharis fluitans, and Scirpus maritimus. 
From Black Water Foot our road lay through an unproductive dis- 
trict across the island to Brodick, whence we proceeded to Ardrossan. 

July 22d. — Visited Ayr, and examined the shores in the neighbour- 
hood. The chief species which we found were Atriplex laciniata and 
rosea, Salsola kali, Eryngium maritimum, Sinapis monensis, Iberis 
amara, Hyosciamus niger, Senebiera Goronopus, Malva moschata. 
Beta maritima, Grambe maritima, and Gakile maritima. Near Grinan 
Gastle Trifolium scabrum and Tanacetum vulgare were picked, as 
well as Acinos vulgaris and Trifolium arvense. 

July 28th. — Proceeded by steamboat up Loch Long to Arrochar, 
where we took up our quarters for two days. On the afternoon of this 
day we visited the hills at the upper part of the Loch, but the state 
of the weather prevented us from making a thorough examination of 
them. We saw only a few alpine plants, such as Saxifraga aizoides, 
oppositifolia, stellaris and hypnoides, Epilobium alpinum, Thalictrum 
alpinum, Salix herbacea, Gnaphalium supinum, Juncus triglumis and 
trifidus, Hieracium alpinum, Oxyria reniformis, Asplenium viride, 
Rhodiola rosea, Yaccinium uliginosum, Aira alpina, and variety 
vivipara, Festuca vivipara, Lycopodium Selago, selaginoides and 
alpinum. On the 29th the weather was still very unpropitious, and 
the thick mist and rain interfered considerably with our botanical 
rambles. Nevertheless we went by the banks of Loch Lomond to 
Upper Inveruglas, and thence ascended Benima and the Cobbler. 
On the banks of the Loch we found Hymenophyllum tunbridgense, 
Osmunda regalis, and Hypericum Androssemum. On the ascent of 
Benima, Garex irrigua was first picked by Mr. Adamson, and on 
ascending the hills, various interesting alpine plants were procured, 
such as Garex saxatilis, and Juncus castaneus, discovered by Mr. 
Gourlie, Garex pauciflora and rigida, Silene acaulis, Gnaphalium 
supinum, Juncus trifidus and triglumis, Sibbaldia procumbens, Vero- 
nica humifusa, Epilobium alpinum, Rhodiola rosea, Luzula spicata, 
Saussurea alpina, Gerastium alpinum, Festuca vivipara, Vaccinium 
uliginosum, Salix herbacea, Saxifraga oppositifolia, aizoides, stellaris 
and hypnoides, Allosorus crispus, Asplenium viride, and Getraria 
islandica. 

Names of Gentlemen who Joined the Excursions in 1843.— Robert Rainy, Nathaniel Steven- 
son, jun., J. Stevenson, jun., J. C. Stevenson, Edward Alexander, jun., T. Alexander, 
John Alexander, Robert Balloch, Ebenezer Watson, David Miller, James Bain, David 
Nelson, Thomas Waugh, James M'Gregor, Donald G. M'Lellan, Robert White, David 
D. Service, William Ramsay, William Keddie, WiUiam M'Leod, John R. Peebles, 
Walter Bain, James Couper, Andrew Craig, William Henderson, jun., William Kid- 
ston, John Struthers, William Naismith, John Burns, Q. Maccullooh, Andrew Pator- 
son, John Thomson, sen., John Thomson, jun., James C. Murray, William Gourlie, 
Frederick Adamson, Ct. J. Lyon. 
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PROCEEDINGS 



PHILOSOPHICAL SOCIETY OF GLASGOW. 



FORTY-THIRD SESSION. 



6th November^ 1844. — Db. Thomas Thomson, the President, in the 

Chair. 

Messrs. Dawson and Griffin were appointed to audit the Treasurer's 
accounts for last year. Dr. Watt stated that the Statistical Section 
had held a correspondence relative to an improvement in the Scottish 
system of registration, but as yet without any satisfactory result. 
The President laid on the table Mr. Graham Hutcheson's recent 
work '* On the Nature and Cause of the Diurnal Oscillations of the 
Barometer," for which, on the motion of the President, the thanks of 
the Society were given. It was agreed that a Conversational Meet- 
ing should be held on the 13th instant. 

The Vice-President having taken the chair, the President read a 
Biographical Notice of the late Professor Wallace of Edinburgh. 



13tA Nocemher, 1844. — Conversational Meeting. 

This Meeting was held in the Assembly Rooms, and was attended 
by upwards of three hundred individuals. Various models and 
articles of manufacture were exhibited in various parts of the room. 
Models of the Atmospheric Railway and Air Gun made by Mr. James 
Laing, attracted particular attention. The following account of Lewis 
was then given : — 

I. — Notice of a Visit to the Island of Lewis, by James Smith, Esq. 

Mr. Smith stated, that Lewis was the most northerly of the western 
No. 11. 
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2 Mr. Smith's Visit to the Island of Lewis. 

group, and, though it was generally spoken of as a distinct island, it 
was, nevertheless, connected with Harris by a narrow neck of land, 
from which circumstance thej were sometimes called the Long Island. 
The rocks were of the primitive, or granitic formation, and the surface 
of the country had, altogether, a very peculiar aspect. It appeared 
that the peat moss had begun to be formed immediately upon the 
granite rock, for below the moss there is a rough gravel, mixed with 
small quantities of clay, and hardly such a thing as a distinct alluvial 
deposit Generally speaking, the subsoil was a rich gravel, and there 
were no remains of trees, or coarse grass ; nothing but mossy plants. 

One might be led to suppose that the country was a dead flat, but 
it was not so ; for in Lewis there were interspersed beautiful slopes 
and valleys, through the centre of which various rivulets made their 
way. The whole surface was covered with bog from two to ten feet, 
and in some places twenty feet in depth, although the general depth 
might be stated at about four feet Upon the surface of this bog 
nothing was grown but bent grass and stunted heath, and on the whole 
it had a very dreary aspect. Not a tree was to be seen ; all around 
there was the brown bent, and in the after part of the year, when it 
became decayed, the appearance was peculiarly bleak and desolate 
indeed. The island was not without its beauties, notwithstanding, for 
the sea lakes which indented the coast, and the fresh-water lochs in 
the interior, imparted to it rather an interesting effect. 

The most remarkable thing connected with the island, however, was 
this, — that the slightest improvement did not a^^ar to have gone on 
for a very long period, and the people were very much in the same 
position that the inhabitants of this country occupied a hundred years 
ago. They still use the ancient distaff (Jigs, 2 and 3), although it was 
a hundred years since it had been supplanted in this country by the 
Dutch wheel, and nothing amused him more than to have seen the 
women coming from Stomoway, carrying with them the spinning- 
wheels, to commence what they conceived to be a novel and vast 
improvement. He might mention that the advantages which the best 
machinery of the day possessed over the distaff, were as a thousand to 
one ; yet, by means of the distaff, these people managed to manufac> 
ture their clothing, which, under the circumstances, was very comfort- 
able. 

Their cultivation of the soil was as primitive as their manu&oture 
of cloth. Their holdings were very small ; the island had been for fifty 
or sixty years in the possession of proprietors who had no money to 
improve, or with which to encourage the people ; and to this he in a 
great degree attributed the primitive state in which he found them* 
He alsp attributed it partly to the fact, that the Gaelic language was 
almost universally spoken, and the inhabitants, therefore, could have 
very little intercourse with the low country. There was no such thing 
known as the young men going away from the island to push their 
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Mr. Smith's Visit to the Island of Lewis, 3 

fortune, and returning to it afterwards with wealth. From Stomo- 
way, it was true, a number had gone out and distinguished themselres, 
but this was the exception. Still the inhabitants were not deficient by 
nature. They were a social people in their own way; they were kind 
to their children, kind to each other, and kind to their animals. 
He would say, that they were a people of intelligence ; and when you 
entered upon any subject which they understood, it would be found 
that their intellects were as acute as those of other people. With 
regard to their habits of industry, they were a hard-working people, 
and ready to exert themselves when they had an opportunity of doing 
so ; but, from the circumstances under which they were placed, they 
were not able to do so with advantage. Their possessions, as he had 
said, extended only to a few acres each, and the people were congre- 
gated in villages or little towns, instead of being dispersed in farms 
over the face of the country, as was the case elsewhere. They had, 
therefore, their little portions of land around for cultivation, and a 
right to grazings in the neighbourhood. 

In regard to their houses, they did not live in dwellings such as were 
seen in the mainland, for they were more like huts than any thing 
else. The walls were from six to eight feet thick, composed of bog in 
the centre, and ^Eiced with stone inside and out There was some- 
times only one apartment, but generally two, and under the same roof 
the people lived and kept their cattle. There was this distinction, 
however, viz., a fall of eighteen inches from the apartment in which the 
family lived to the adjoining one in which the cattle were kept. This 
might seem to some to be rather an odd arrangement, but the people 
themselves considered that there were points in it which contributed 
to their comfort. The room in which the cattle were kept was the 
entrance one, and as the air passed through it, it came into the adjoin- 
ing portion of the house appropriated to the family in a warm state. 
Where ponies were kept, an outer hall or shed, beyond the cattle apart- 
ment, was reared for their accommodation. Some of the better houses 
had a division wall, which separated the cow-house from the family 
apartment^ but generally this was not the case. Most people would 
think it strange to live along with their cattle, but the people of Lewis 
had different notions on this subject, and when shut up in the long 
winter nights, they considered it comfortable to have the beasts in the 
next apartment, to hear them, and see their motions, and occasionally 
to supply them with food. One peculiarity in the building of their 
houses was, that the roof was within the wall, instead of projecting 
beyond it ; and in this way he had seen something like a series of 
terraces, extending over half a town. One use of them was, that when 
the children became troublesome, or the mother was more than usually 
busy, the children were disposed of on these terraces, or high places, 
and it was quite amusing to see the little creatures looking down over 
the wall at what was going on below. The parents, however, did all 
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4 Mr, Smith's Visit to the Island of Lewis, 

this in the most kindlj manner. They have done all thej can to cul- 
tivate their little possessions in the best manner. Their cultivated 
portions are those from which the peat has been cut away ; they 'then 
come to the gravel, and gather soil from one part to add to another. 
Two thirds are taken from one part and added to another third, and 
thus a soil is formed ; but in winter a complete pool is formed between 
these ridges of soil They have done nothing in the way of draining, 
they have never attempted to penetrate the hard subsoil, which is often 
steeped in water. They have no system of winter ploughing, but just 
move the land immediately before planting the potatoe crop, or sow- 
ing the seed, and the only preparation they made was that of some- 
times pulling the weeds in the summer season. 

He would now describe to them some of the implements in use 
amongst this primitive people. The Cascrome (Jig, 1), is an instru- 
ment with a sole about fifteen or eighteen inches in length, thick 
behind, and sharp in front; the latter, being the part which first 
penetrates the soil, is shod with iron. It is pushed forward by means 
of a long handle fixed into it, and also by a pin attached to the heel 
of the sole or sock, for .the foot of the labourer. A more unlikely 
implement to have the name of a plough, it is scarcely possible to 
conceive. The people lay the land over in furrows, by successive 
movements of hand and foot, but of course the line is not drawn in a 
continuous form. When two of the neighbours have a pony each, they 
occasionally use another kind of plough, with only one stilt, and the 
beam of which rests on the ground,^. 4. The great difficulty in provid- 
ing their implements was the scarcity of timber, of which none grew in 
the island, and they had consequently to send to the mainland for it. 
As a proof of its yalue, he might mention that the shaft or handle of 
the Cascrome (which is a piece of wood about the size of a broom- 
stick) would cost 3s. 6d. 

From the scantiness of the soil, they did not, of course, produce 
heavy crops ; but here he would instance the ingenuity of the people 
in making the best of their position. He had seen as good produce 
of potatoes, barley — or rather bear or bigg — for the new kinds of 
barley were unknown to them — and oats, as in any part of the country, 
and they managed to produce these results by the skill with which 
they prepared the manure. It was efficacious, in the first instance, in 
the raising of potatoes, and afterwards it produced a fine barley crop. 
When the barley was ripe, they did not cut it as was the case else- 
where, but pulled it up by the roots, and tied the whole up in sheafs. 
When it was " won" and ready for the stack, the straw was then cut 
from the sheafs below the band, which had this advantage, that it 
enabled them to stow away the grain in small bulk — a matter of no 
small moment in a country exposed to so much wind and rain. After 
the grain itself had been thus preserved, they took the straw which 
had been cut from it, and placed it on the roofs of their houses. They 
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Mr. Smith's Visit to the Island of Lewis. 5 

laid it loosely on, just as the farmers here spread it over the top of a 
stack, and then tied it down with ropes spun from the heath. In this 
position it was exposed to the smoke of their peat fires. He might 
here mention, that the fire was placed in the middle of the room, and 
there were no chimnies ; but instead of them, a number of holes were 
ranged all around the top of the side wall. When the smoke ascended, 
therefore, as it did by means of its lightness, and a portion of it was 
forced back, it escaped by means of these holes. A great deal of it^ how- 
ever, made its way up through the straw on the roof, and when approach- 
ing one of these little towns, he could compare its appearance to nothing 
more likely than that presented by the smoke rising from a cluster erf 
heated grain stacks. This straw became very valuable, from the great 
condensation of ammonia and other products which took place in it. 
The people of Lewis planted their potatoes without any manure what- 
ever ; but when the plant had got up to the length of two or three inches, 
a general unroofing of the houses took place, and the straw which had 
been preparing there all the season was thrown upon the drills; it 
was rarely covered up, excepting in windy weather, when a slight 
sprinkling was put upon it to prevent its being blown away. This 
manure penetrates the soil immediately, and the potatoes forthwith 
come up with the greatest luxuriance. Indeed, if they were to scatter 
guano upon the soil, the efibcts would not be more rapid or complete 
than those produced by this prepared straw. This certainly evinced 
great ingenuity on the part of these people, who, from the difficulties 
of their position, were driven to it as the only means of preparing 
manure. He had no doubt, indeed, that it might lead to valuable 
results in the agricultural practice of more favoured districts. The 
people of Lewis, however, had another kind of manure than that 
described ; they had the manure which was produced from their cows, 
and he might here mention that in their care of it they evinced a 
degree of intelligence superior to that of farmers of much higher pre- 
tensions, for they kept it constantly covered up, and each and all 
joined in the opinion that if it was exposed it lost, to a great extent, 
its efficacy. When the manure, therefore, was taken out of the house 
for one crop, they immediately commenced to accumulate for the next, 
and thus they kept adding to its bulk, till it was needed for the pota- 
toes or barley. It might seem strange that the people should live in 
the next apartment to so much decaying matter; but the people feel 
no inconvenience from it. He might mention, however, that at the 
time the manure was taken out fever often prevailed amongst the 
people, which he could only attribute to this cause. Some of the best 
agriculturists were about to follow this plan of keeping the manure 
constantly covered up; he did not say that they should live in the 
same house with it, but it was of great moment that the manure should 
be constantly under cover. 

In Lewis they followed a strict rotation of cropping. They had 
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6 Mr. Smith's Visit to the Island of Lewis, 

first potatoes, then barley or bigg, and then oats— ^constituting a three 
years' shift. According to this rotation they had grown their crops 
for 100 years, and one might naturally suppose that their lands would 
be worn out by it; but this was not the case, for they had generally 
good crops, and last year it was an extraordinary one. There had 
been inhospitable seasons, certainly, in which the crops entirely failed, 
and great distress followed; but generally speaking, their crops were 
excellent The potatoes were good; and as to the barley, though dark 
in the straw, he never saw it in any country present in a more marked 
manner that golden appearance which indicated a healthy yield. He 
could not say so much for the oats ; they had a fancy for the black 
oats, but in this country the white variety was considered preferable. 
On the whole, there was no doubt that if these people were properly 
directed in the best modes of cultivation, they would, with their habits 
of industry, make rapid progress. He trusted that happy days were 
yet awaiting them, for they had now got a gentleman connected with 
them who would devote his money to work out the improvement of 
their country, and otherwise promote their welfare; and though they 
were a hunch-ed years behind their brethren on the mainland, they 
would advance with railway speed. On their shores there were 
millions of tons of shell-sand, which was so nicely pulverised that it 
could be at once applied to the soil. It would, no doubt, be much im- 
proved were it calcined or burned and mixed; but even taking it in its 
native state, great advantage would be derived from its application 
to the ground. There was no lime or coal, but the want of the former 
would be made up by this shell-sand if they could only get easily at 
it It lay among the perpendicular rocks around the island; and as 
there were no roads, the difficulty of procuring and transporting it 
would be very great. When the Roads were made, however, means 
would be taken by which the inhabitants would avail themselves of 
these deposits, and they would form a material element in fertilising 
the soil So much for the agriculture of Lewis. 

As to their manufactures, he might state that they made their own 
dishes or vessels from the clay found amongst the granite gravel 
They fashioned the vessel merely with the finger and thumb; and the 
strength and thinness with which they were made, proved the quality 
of their clay. They turned over the neck or mouth, and by putting 
a cord, or rather a leather thong, round it, they were enabled to carry 
them from place to place, containing water or milk; and they also 
stood the heat requisite to boil their contents when placed on the fire. 
Jig. 7. They also made their creels for carrying out their manure, and 
for other uses ; and when he showed one of them, the audience would be 
surprised to hear they were made of the stem of the dock, or " docken," 
Jigs. 5 and 6. So much was this plant prized amongst them, that when it 
grew between the possessions of two farmers, the docks were carefully 
divided between them. There was not a willow in the island ; and the 
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dock, therefore, was verj much prized for its usefulness. The j answered 
for the women when thej went to market, as well as for carrying 
potatoes and manura Another mode of the people of Lewis was that 
of feeding their cows on sea-ware. It was just the dulse or tangle, 
which they had often seen sold on the streets of Glasgow, and it was 
no unusual thing, when a woman went out to milk the cows, to take 
some of this dulse or tangle, which the animal consumed with great 
satisfaction when the process of milking was in progress. The cows 
often sought for it themselves on the sea-side, especially in seasons 
when grass was scarce. There were some seasons, indeed, when they 
almost entirely lived upon it. 

At one time, as they would be aware, a large revenue was drawn 
from sea-weed, for converting into kelp ; but from the various changes 
which he need not dwell upon, it had fallen in value from about £20 
to £2 10s. per ton. It did not, therefore, now pay for the manufac-^ 
ture of kelp, and it was therefore better to apply it to the soil. Forty 
tons of sea-ware were equal to one ton of kelp, and twenty tons of 
this sea-ware was quite enough to manure an acre ; this was 25s. for 
manuring an acre, and he had no doubt this sea- ware would come 
more and more into general use for the purposes of cultivation. 

Mr. Smith then exhibited a large bag in use in Lewis, which was 
made of the stem of the bent grass, and spun in the long winter 
nights ; they were used for keeping the corn in, and carrying such 
portions of it to market as they were able to spare for sale. He might 
state that there was only one distillery on the island, which took up all 
the surplus of the barley crop. 

Mr. S. stated that ihe population extended to 17,000 souls, and 
there were 270,000 acres of land, which, if improved as it might be, 
would maintain twice the number of people in more comfort than they 
were at present. He hoped that the period of this improvement was 
not far distant, and that when they went to visit Lewis they would 
find it a green pastoral land, instead of a dreary waste. 



20th NovemheTy 1844. — The President in the Chair. 

On the motion of Mr. Liddell, seconded by Mr. Grum, the thanks 
of the Society was given to the following parties, not being members 
of the Society, who had contributed to the exhibition at the Conver- 
sational Meeting on the 13th:— Mr. Robert Thom, Her Majesty's 
Consul at Ningpo, the Committee of the Mechanics' Institution, Mr. 
John Findlay, Mr. James Brown, Mr. James Allan, sen.. Dr. Smith 
of Crutherland, Mr. A. Burton, Mr. S. P. Cohen, and Mr. John 
Buchanan: and likewise to the Committee, for their very effective 
and satisfactory arrangements at the Meeting. The Treasurer then 
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presented his accounts for the past year, which showed a balance in 
favour of the Society of £138 16s. l^d. 

The meeting then proceeded to the forty-third annual election of 
Office-Bearers, when the following were chosen : — 

Fbbsidekt.— Fbofesbob Thomas Thomsok, M.D^ F.B.S., L. & E., M.BXA^ &c. 

YiCE-PBBsn>BMTyWALTEBCfinM,F^.S. I Secbetabt, Alexandeb Hastib. 

Treasubeb, Andbew Liddell. I LiBBARiAK, Thomas Dawson. 



A. Anderson, M.D. 
J. H. Balfour, M.D. 
A. Buchanan, M J). 
J. Fdtdlat, M J). 



COUNCIL. 
Professor Gordon. 
William Gk)URLiE, Jun. 
J. J. Griffin. 
Alex. Harvet. 



William Murray, 
John Stenhousb. 
R D. Thomson, M.D. 
Alex. Watt, LL J>. 



Professor Gordon read a paper on the most economical use of 
steam, which has been printed in the form of a pamphlet ; and Mr. 
Stenhouse exhibited a yellow substance from India, called Purree, 
from which Indian Yellow is prepared ; likewise a specimen of glass 
silrered by the new process. 



4:ih December, 1844. — The PaBSiDBNT in the Chair. 

The following Members were admitted: — Messrs. Alex Warren 
Buttery, James Allan, sen., George Thomson, Matthew Fairlie, S. P. 
Cohen, Dr. Henry Bottinger, William Gilmour, jun. 

A minute of Council was read, recommending that £60 should be 
granted for the purchase of books, and the payment of periodicals for 
the current year. The following papers were communicated by Dr. 
R. D. Thomson :— 

XL — Experiments tnth Manures on Potatoes and Turnips* 
Bt Lord Blanttbe. 



Experiment I. — On Potatoes— Cow Park of Porton Farm — Soil 
poor and light — had been subsoiled previous autumn, after being 
drained and ploughed for oats from old grass in 1842. One drill, 
each plot for experiment, with each different rate of manure, being 
about one-thirtieth of an acre. 



No. L — Dung at the rate of 30 tons per acre, 
2.— Nothing, . 
3.-3 cwt. Guano per acre, 
4.-4 cwt. " 

5. — 6J cwt. ■ 

6_7J cwt 
7. — 8 cwt. IF 

8. — Dung at the rate of 30 tons per acre, 



Bolls. 


Pmln. 


47 


10 per acre. 


10 


2 


21 


1 


25 


12 


M 


6 


31 


4 


34 


6 


43 


12 



Digitized by 



Google 



Mb. Thomson's Analysis of Two Species of Epiphytes. 9 

N.B. The bolls are Renfrewshire bolls, of 5 cwt per boll— there are 
16 pecks in a boll. 

N.B. The wheat of this year (1844) appears inferior on the portion 
of the field where the above experiments with Guano were tried. 

Experiment II. — On Yellow Turnips — South-west field of Porton 
—Soil light. This field was not in very poor order, from having been 
in potatoes, dunged in 1841, wheat and barley in 1842. The other 
parts of the field not experimented on were dressed with bones, 30 
bushels per acre, with 5 tons of ash dung. The crop was good. 

Ton8.Gwt. Qrs. 

No. 1. — Bones and Dung as above, (30 bushels 



bones, 6 tons dung,) . 


gave 23 17 


Oper 


acre, 


2. — 3 cwt Guano, 


26 2 


2 > 




3.— 4 cwt. » . . . , 


27 6 


2 1 




4 — 6 cwt. " . . . . 


28 16 


2 




6. — 6 cwt » . . . . 


29 8 


> 




6. 7 cwt . ... 


31 9 







7.— 8 cwt 1. . . . . 


27 6 


2 . 




8 — 9 cwt n ... 


28 16 


2 




9.— 10 cwt » ... 


31 







10. — Calcined Bones, 30 bush, per acre, 


25 8 







11. — n . 46 bush, per acre, 


. 24 12 


« 


12. — Animal Charcoal, 30 bush, per acre, 


26 


. 


13. — » 45 bush, per acre. 


25 8 


. 


1 



The calcined bones were the riddlings of bones used in a China 
Manufactory. The animal charcoal was got from some of the Sugar 
Refiners, called exhausted^ animal charcoal. 

IIL — Analysis of Two Species of Epiphytes^ or Air Plants, 
By John Thomson, M.A. 

I. Commelina Skinneri. — Until about four months prior to the time 
this plant was examined, it had roots in some earth ; but about that 
time Mr. Murray, of the Glasgow Botanic Garden, cut them all oflF, 
and left it hanging on the wall to which it had been trained. I had 
only 35306 grains of the young shoots to operate on, so that very 
great precision cannot be expected in the results. After exposing 
this quantity on a sand bath to a heat of about 280^, there remained 
71*91 grains of the dried plant, so that the difference, which must 
have been almost wholly water, amounted to 281* 14 grains. The dried 
portion was then burned, and it left a residue of 7*14 grains of ashes, 
which were now subjected to analysis. 

After treating the ashes with water to separate the soluble from the 
insoluble part, and evaporating the two portions to dryness, there were 
obtained of matters insoluble in water 4*22 grains, and of soluble sub- 



Digitized by 



Google 



10 



Mil^Thomson's Analf^8i8 of Two Specks of Epiphytes. 



stances 3*05 grains, the whole amounting to 7*27 grains, there being 
thus an excess of *13 grains. 

Muriatic acid was next poured on the insoluble portion, when a 
yiolent effervescence took place, and only *77 grains remained undis- 
solred. Bj fusing this with carbonate of soda, and adding muriatic 
acid in the ordinary way, there were found to be '60 grains of silica. 
The whole quantity dissolved in muriatic acid was now mixed, and 
ammonia was added. A precipitate fell, which was boiled with caustic 
soda to remove alumina. What remained was peroxide and phosph. of 
iron ; it was dried, and found to weigh *22 grains. The portion dis- 
solved by the caustic soda was precipitated by the addition of muriatic 
acid, the excess of which was removed by adding carbonate of soda. 
There were thus found to be '44 grains of alumina, or phosphate of 
alumina. 

To the washings oxalate of ammonia was added, and after filtering 
and burning, the precipitate weighed 2*90, which was carbonate of lime. 

The next point was to determine the composition of the salts 
soluble in water. By accident this part of the process was not com- 
pletely executed. The only constituents which were determined were 
the sulphuric acid, the potash and the soda, the first of which was 
found, by precipitating with nitrate of barytes, to weigh '92 grains. 
The potash and soda were separated by means of bichloride of plati- 
num and found to weigh respectively '24 grains and *94 grains. 

The following is a statement of the entire results:— 



Water, 281*14 

Organic Matter,64*77 



gn. 



Ashes, 7*14< 



Soluble in Water,...3*06 



Insoluble in Water, 4*22 



7*27 



Sulph. Acid, -92 

Potash, -24 

Soda, -94 

Chlorine, &c -96 

r Silica, -60 

Peroxide and i 
Phos. of Iron, / 
Alumina, ^^^ ) ^-^^ 
Phosph. of AL/ '^ 

^•Carb. of Lime, 2-90 



{ 



22 



Entire plant, 363*05 
100 parts of the plant would contain — 

Water, 79*64 

Organic Matter, 18*34 

Ashes, 202 



10000 
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100 parts of the ashes again would contain approximately — 

Soluble Salts, 4272 4272 

Silica, 8-43 



Insoluble, 69-10 



Peroxide and 
Phos. of Iron, 



Alumina, or \ ^,^ 
Phosph. of AI.,/ ^'^^ 
Carb. of Lime,.... 40-62 



101-82 10101 

II. Vanilla planifolia. — The following is the composition of a 
specimen of the Vanilla planifolia which I examined. Although 
called an epiphyte, it had roots in some of the pots. It is a very 
succulent plant, with a small round stem, and altemate petiolated, 
elliptico-lanceolate, polished leaves : — 

Water, 89-06 

Organic Matter, 9-84 

Ashes, 1-10 



100-00 



The ashes were similar in composition to those of the Commelina 
Skinneri. They contained no alumina, and had a perceptible quantity 
of phosphoric acid. 

Mr. Johnston, of Greenock, described his oxyhydrogen engine. 



18th December^ 1844. — The Pbesident in the Cfhair. 

The following members were admitted : — Messrs. Laurence Hill, 
jun., Thomas Watson, Alexander Wilson, and Oliver G. Adamson. 

Professor Balfour exhibited and described various drawings and 
specimens of plants belonging to the Pandanaceae or screw-pine tribe. 



Sth January, 1845.— TAe President in the Chair. 

The following members were admitted: — Dr. John A. Easton, 
Messrs. James Miller, William Brown, Thomas G. Buchanan, George 
S. Buchanan, and James Reid Stewart. Professor Gordon read a 
paper on the Economy of using Steam expansively. The Secretary 
was directed to acknowledge the following donations: — Dr. Watt's 
Report on the Vital Statistics of Glasgow; Professor Forbes, of 
Edinburgh, " On the Transparency of the Atmosphere, and the law 
of Extinction of the solar rays in passing through it." 
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12 Mr. Lakdsborough's Account of a Dredging Excursion, 

22d January^ 1845. — The Pbesidbnt in the Chair. 

Mr. Robert Barclay was elected a member of the Societj. Mr. 
Johnston read a note on Steam Boilers. The following conmiunica- 
tion was read : — 

IV. — Abstract of " An Account of a Dredging Excursion in the Frith of 
Clyde. Bj the Rev. David Landsbobough." Read 22d January, 
1845, bj William Gourldb, Jun. 

In August, 1844, I had the pleasure of accompanying Mr. Smith 
of Jordanhill for a few days in a Dredging Excursion, in his yacht 
the Rayen. On the 13th August, we sailed up the Kyles of Bute. 
Opposite to Rue-Bodach, the dredge brought up hundreds of Ophiurce ; 
— 0. texturata; 0, alhida; 0. rosularis; 0. granulata, and 0, BeUis. 
There were also a few good specimens of Emarginula fssura, and two 
specimens of the rare Trochus miUegranus, 

That evening, and also next morning, we visited a newer Pliocene 
deposit discovered at Rue-Bodach and Balnacoolie some years ago, by 
Mr. Smith and Mr. Sowerby. The shells are deposited in thick clay. 
The shells found by us were, Mya truncata, Venerupis virginea, Cyprina 
Islandica ; Nucula rostrata ; Pecten Islandicus ; Tellina proxima ; and 
what we valued most, because very rare, Panopcea Bironce. 

On the morning of the 14th we visited a vitrified fort discovered 
some years ago by Mr. Smith, on one of the little islands in the Kyles. 

The weather was delightful, but too calm for dredging. A little 
breeze having sprung up, we had a few hauls. We got a good speci- 
men of Laomedea dichotoma^ and of Antennularia antennina var. ramosa. 
We got, moreover, a fine large specimen of Brissus lyrifer, the fiddle- 
heart urchin, first discovered by Professor Forbes when dredging in 
the Kyles with Mr. Smith. It was 21 inches in, length, by 2 inches 
in breadth. 

On the 15th we gailed for Lamlash. We had more than enough of 
wind next morning, but we were able to dredge a little. On Laminaria 
saccharina we got some good specimens of Lep'alia annulata, first found 
by me in Britain ; we got also Goniaster Templetoniy Solaster papposa^ 
Comatula rosacea, Uraster glacialisy Echinus sphcera^ Echinus miliaris, 
and Echino'cyamus pusillus. 

As the steamer in which I was to return home was beginning to 
send up volumes of smoke, we had time only for another haul. The 
dredge came up laden with shelly sand. We had not time to examine 
it, but fortunately I remembered that Mr. Bean of Scarborough had 
asked me to send him some shelly sand, and I wrapped up a little, 
which I sent him, reserving a handful of it for myself. As I was not 
well acquainted with microscopic shells, he has kindly, at my request, 
named those found in the sand by himself, and also those found by me 
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The number is very great to be got out of six or seven handfuls of 
sand. Mr. Bean said that it was the richest he had ever obtained, 
except from Germany. 

Mr. Keddie read the following report from the Botanical Section: — 

29th Aprils 1844. — Dr. Balfour presented specimens of ferns from 
the Caraccas, and of Fagus Antarctica and Fagus Forsteri (or Ever- 
green Beech) from Cape Horn; also several botanical publications. 
Dr. Balfour read an account of several trips in the neighbourhood of 
Glasgow, last summer, exhibiting specimens of the plants collected. 

2Sth May, 1844. — Mr. Balloch read an account of a botanical 
excursion to Campsie Glen, on the 30th of April last In that glen 
the party gathered Lathrea squamaria. Large quantities of the roots 
were dug up along with those of the elm, upon which the Lathrea 
seemed to grow, with the view of investigating into the alleged para- 
sitical nature of this plant, but without enabling the party to arrive 
at a definite conclusion on the subject The party thence proceeded 
to Fin Glen, in the neighbourhood, where they were successful in 
picking fertile specimens of Equisetum Drummondii. They also found 
Paris quadrifolia, although not in flower, besides a number of other 
plants of less note. 

25th June, 1844. — Mr. Gourlie read papers communicated by the 
Rev. Mr. Landsborough, a corresponding member, on Gloiosiphonia 
capillaris, and Folysiphonia parasitica, for which thanks were voted 
to the author. Dr. Balfour presented specimens of plants gathered at 
Lochwinnoch, Muirshiel, Rothsay, Dunoon, and Toward, for the 
Herbarium. 

30th July, 1844. — Dr. Balfour exhibited a number of plants from 
Ailsa Craig ; also a specimen of the Bush rope of the West Indies, 
from Dr. W. H. Campbell, Demerara. Mr. Gourlie exhibited a ball 
of agglomerated leaves, from the hermitage near Killin. Mr. Keddie 
read an account of a Botanical Excursion to the Bass Rock, &c., in 
company with Professor Balfour, and a party of his summer class. 
The Section adjourned till the next session of the Society. 

The Secretary was requested to acknowledge receipt of VoL ii. Part 
4, of Transactions of the Royal Society of Arts of Edinburgh. 



5th February, 1846.-^ The President in the Chair. 

The following gentlemen were elected members of the Society: — 
Messrs. Robert Fleming, Michael Scott, John S. Miller, James Cald- 
well, William Gardner. A paper was read — 
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y. — On the Acid of the Stanuxchf and on the Digestion of Vegetable 
Albumen, Fat and Starch. By Robert D. Thomson, M.D. 

This paper has been printed at length in the Philosophical Maga- 
zine for April and May, 1845. The object of the communication was 
to prove by experiment, 1. That when albumen and fat are used as 
articles of food, they can be detected, the former only in minute 
quantities, during a certain space of time in the circulation. 2. That 
when starch is swallowed, after haying been boiled, it is first con- 
verted into dextrin or soluble starch, and then into sugar. 3. That 
sugar exists in the blood in considerable quantities when starch has 
been employed as an article of food. 4. That no free hydrochloric 
acid exists in the stomachs of animals during the digestion of starch. 
5. That an acid exists in the stomachs of animals fed on starch, which 
corresponds more nearly with the lactic than with any other known 
acid. 

Dr. Balfour exhibited a specimen of Ceradia furcata, a singular 
plant from the coast of Africa, opposite Ichaboe, presented to him by 
Mr. Alexander Bryson of Edinburgh. It is a shrub, having the 
appearance of coral, belonging to the natural order Compositse, 
section Erecthiteee of Decandolle, and allied in many respects to the 
genus Kleinia. The plant yields a resin possessing an odour resembling 
that of Olibanum. 

Yl.'- Analyiis of Ceradia Beein. By Robert D. Thomson, M.D. 

The resin possesses an amber colour, and an odour similar to that 
of Olibanum. It partially dissolves in alcohol, and is precipitated by 
water. Caustic ammonia produces no precipitate in the alcoholic 
solution. The alcoholic solution possesses a slightly acid reaction, and 
is not precipitated by nitrate of silver. Specific gravity 1*197, 
determined by my pupil, Mr. Hugh B. Tennent. 

Analysis gave the following results :— 

19-9 grains lost by exposure to the temperature of 212° for some 
days 2*11 grains. During the whole of the period its peculiar odour 
was emitted. Previous to being subjected to this heat it was pulver- 
ized, but it speedily became soft, and collected into a mass. In this 
state — when burned with oxide of copper and chlorate of potash — 

6-24 grains gave 18-33 grains CO,. 
and 5-60 n HO. 
This amounts to per cent. 

Carbon, . . . 80*113 

Hydrogen, . . 9793 

Oxygen, . . . 10094 

100-000 
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Calculated acoording to the formula Cio H, 0, or C40 H» O4, the result 
would be as follows: — 

Carbon, . . . 80*00 

Hydrogen, . . . 9*33 

Oxygen, . . . 10-67 



100-00 



After being heated in the water bath for some weeks, the resin still 
continued to emit an odour. It was then pulverized, and again 
heated somewhat higher, when it speedily gave out fumes, and lost its 
smell entirely. Its composition was then found to be as follows: — 

6-52 grains gave, with Oxide of Copper and Chlorate of Potash, 
15*89 Carbonic Acid. 
5-02 Water. 

which are equivalent to 

Carbon, .... 66-46 
Hydrogen, . . . 8*65 

Oxygen, .... 24-99 

Calculated according to the formula 

C4o> Hso, On 

its composition will be 

Carbon, .... 6703 
Hydrogen, . 8-37 

Oxygen, .... 24-60 

Dr. Balfour exhibited the spatha of a palm called Manicaria sacci- 
fera, which he had received from Demarara. The laws of the Society, 
as amended by the Council, were read, and a copy laid on the table 
for the scrutiny of the members. 



I9tk Fehrwm^ 1845.— TA« Pbesidbnt m the GhaW. 

Messrs. James Stevenson and James P. Hamilton were elected 
members. The mortality bills of London for the last quarter of 1844 
were presented, also the quarterly tables of mortality in 150 districts 
of England. The following report from the Botanical Section was 
read: — 

J<maav%f liHh 1845. — The Section held its first meeting for the 
Session, Professor Balfour in the Chair. Dr. R. D. Thomson pro- 
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posed that the Section should adopt measures for forming a Flora of 
Glasgow, and suggested as a model the lists prepared by the Berwick- 
shire Naturalists' Club. The subject was remitted to a Committee, 
consisting of Mr. Gourlie, Mr. Ljon, Mr. Adamson, and Dr. Thomson, 
— Mr. Gourlie, Convener. Dr. Balfour read an account of a Botani- 
cal Excursion, last autumn, to the Mull of Kintjre, illustrated by plants 
collected in the district. 

January 2Sth, 1845. — Professor Balfour in the Chair. The 
President was added to the Committee on the Flora of Glasgow. Dr. 
Balfour made some observations on the development of monocotjle- 
donous and dicotyledonous plants, showing that the former have the 
tendency to produce univascular individuals, obeying an organogenic 
law, of which three is the type, while the latter have the tendency to 
produce bivascular individuals, according to an organogenic law, of 
which ^/fee is the type. 

Dr. Balfour also noticed the recent remarks of Duchartre, on l^e 
order in which the different parts of the flower in the genus Primula are 
developed, and showed that in this way the opposition of the stamens 
to the petaloid segments might be explained. The development of the 
free central placenta in Primulacesa was also mentioned as an argu- 
ment in favour of the axile formation of that organ. Dr. Balfour con- 
cluded his remarks by noticing the opinion of Thuret and Decaisne, 
as to the reproductive organs in Fuci, and pointed out the analogy 
between these and similar organs in other cryptogamic plants. Dr. 
Balfour's observations were illustrated by drawings and specimens. 

It was agreed that a Conversational Meeting should be held in the 
Merchants' Hall on the 12th March, at which will be exhibited a 
collection of works of art, purchased by the Government, at the Expo- 
sition in the Champs Elyse^s at Paris, and sent down for a short time 
to the School of Design of this city. 

Dr. Balfour made some observations relative to the reproductive 
organs of Fuci. 

The following paper was read: — 

VII — On the Coagulation of the Blood and other Fihriniferous Liquids. 
By Andrew Buchanan, M.D., Professor of the Institutes of Medicine 
in the University of Glasgow. 

Dr. Buchanan showed some specimens of hydrocelic serum, the 
fibrin of which was coagulated by means of a few fragments of the 
washed clot of blood added to it sometime before. The coagulated 
masses were transparent and tremulous, like calf-foot jelly, and so firm 
as to admit of being inverted on a plane surface without altering their 
shape. Dr. Buchanan made the following observations in explanation 
of the phenomenon. 
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The experiment exhibited to the Society, and the analogous ex- 
periments mentioned below seem to me important, as serving to rectify 
some prevailing opinions as to the essential properties of Fibrin, and 
the part which it plays in the coagulation of the blood, and certain 
other physiological processes. They are still farther interesting to 
me, as enabling me to correct some erroneous views of the constitution 
of the blood which I entertained, and which having been made public 
in the first volume of the " Proceedings of the Society," I feel it a duty 
to rectify. 

The opinions commonly entertained by physiologists and chemists, 
to which allusion has just been made, are, that fibrin has a spontan- 
eous tendency to coagulate: that this spontaneous coagulability is a 
characteristic property of fibrin, by which it is distinguished from ^ 
albumen and casein: and that the coagulation of the blood, and of 
various other animal fluids depends on the spontaneous coagulation of 
the fibrin which they contain. My experiments, on the other hand, 
show, that fibrin has not the least tendency to deposit itself spontan- 
eously in the form of a coagulum: that, like albumen and casein, 
fibrin dnly coagulates under the influence of suitable reagents: and 
that the blood, and most other liquids of the body which appear to 
coagulate spontaneously, only do so, in consequence of their contain- 
ing at once fibrin and substances capable of re-acting upon it, and so 
occasioning coagulation. 

The liquid of hydrocele, and other dropsical liquids, are generally 
regarded by physiologists as identical with, or at least closely analo- 
gous to the " liqtMr sanguinis,'* or liquid part of the blood; which they 
suppose to be effused, both in health and in disease, from the capillary 
blood vessels into the serous cavities and cellular interstices of the 
body. I have elsewhere shown, * that of all these eflFiised liquids that 
of hydrocele approaches most nearly in its qualities to the serum of 
healthy blood. In two cases in which the experiment was made, the 
specific gravity of hydrocelic serum and of the serum of blood drawn 
from the same individual on the same day, differed very little ; and I 
have recently met with an instance of hydrocelic serum drawn from a 
very strong man having a specific gravity as high as 1*038, much 
higher therefore than the ordinary specific gravity of the serum of 
blood. I entertain no doubt, therefore, that the serum drawn off in 
cases of hydrocele, is, for the most part, identical with the liquid part 
of the blood. Such an opinion, however, can scarcely be held by those 
who believe the liquid part of the blood to be spontaneously coagula- 
ble ; for, without controversy, the liquid of hydrocele possesses no such 
property, as I have ascertained by attentive observation in many 
hundred instances. If carefully drawn off, it may be kept till it putrifies 
without showing the slightest tendency to coagulate. If, again, as 

* Med. Gazette, 18.36. 

Vol. II.— No. 1. 2 
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frequently happens, a little blood has been accidentally mingled with 
it, coagulation may ensue, not spontaneously, but from the re-action 
of certain elements of the blood upon the dissolved fibrin. This, if 
we leave out of sight the propensity to make facts bend to theory, is 
the only explanation that can be given of the assertion frequently 
made» but so inconsistent with observation, that the fluid of hydrocele 
is spontaneously coagulable. 

What are the elements of the blood that have the power of causing 
fibrin to coagulate ? The washed clot of the blood is the most eflicient 
It is perhaps indeed the only element of the blood that has the pro- 
perty of coagulating fibrin. The washed clot is the substance which 
is usually, but very erroneously, named the fi)rin of the blood. It is 
best obtained^ by mixing one part of liquid blood with from six to ten 
of water, and stirring them carefully for five minutes, so as to prevent 
the blood from falling to the bottom and coagulating unmixed. After 
the mixture has stood from twelve to twenty-four hours, it is to be 
filtered through a coarse linen cloth, and the product washed with 
water. The mass thus obtained consists, chiefly, of the insoluble 
portion of the red corpuscles; next of the colourless granules and 
globules ; and least in quantity of the precipitated fibrin, by which 
these main constituents of the coagulum are agglutinated together. 

Let a small quantity of this substance be mixed with the liquid of 
hydrocele, reducing it to minute shreds, and diffusing it equably through 
the liquid. Coagulation wiD ensue in many cases as rj^idly as in the 
liquid blood itself. The coagulum is often quite distinct in from five 
to ten minutes. It becomes gradually firmer, and in the course of a 
few hours admits of being passed without breaking from one vessel to 
another, and very much resembles the transparent tremulous substance 
of calf-foot jelly. The power which the washed clot has of coagulating 
fibrin is not less remarkable than that of rennet in coagulating milk, 
to which, indeed, it may be aptly compared. This experiment is well 
adapted to the lecture-room— the reagent being added to the liquid 
serum at the commencement of the lepture, and the coagulated mass 
shown at the end of it A. very complete illustration of the process 
by which the blood coagulates may be exhibited by adding to the 
liquid along with the reagent some pounded charcoal, the particles of 
which being diffused through the liquid, and getting entsmgled in the 
meshes of the nascent fibrin, there is formed a black clot, which, on 
the addition of a little water, swims in it, just as the blood-coagulum 
does in the liquid serum. 

The washed coagulum retains its coagulating power for a long period 
— even after its odour indicates the commencement of the process of 
putrefaction. In preserving it as a reagent, however, I think it ad- 
visable to add to it a small quantity of spirits, and to keep it in a 

* Med. Gazette, 1836. 
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stoppered phial. Thus kept, I have fotmd it to retain for several 
months its power of coagulating fibrin. The semm of hydrocele is 
the more coagulable the fresher it is. It sometimes soon loses its 
coagnlabilitj on being kept, but more frequently retains it till putre- 
£au;tion is far advanced. There is, therefore, no difficulty for any one 
repeating those experiments, and satisfying himself of their truth. 

The experiment which I have described is very analogous to some 
experiments which I performed in the year 1831, and of which I 
afterwards published an account in the *' London Medical Gazette," 
(April 9, 1836.) I then showed, that if the clot of blood reduced to the 
liquid state by kneading and expression through a linen cloth, be 
mixed with hydrocelic serum, the mixture recoagulates into a perfectly 
homogeneous solid mass, which, like the ordinary coagulum of blood, 
becomes florid on exposure to the air : and that if a portion of coagu- 
lum not so disintegrated be put into a vessel containing hydrocelic 
semm, a web of fibrin is gradually spun around the coagulum. I 
showed that these effects were not due to the colouring matter of the 
clot; but I did not try the efiect of the washed clot, my attention 
having been called in a different direction, by finding that pure serum 
of blood and hydrocelic serum when mixed together underwent coagu- 
lation. On since discovering the efficacy of the washed clot in causing 
coagulation, I thought it probable that the minute solid particles, which 
the microscope never fails to detect in the serum of blood, were the 
agents to which the coagulation of the two kinds of serum when mixed 
together ought to be ascribed. This corresponded well with the ob- 
servation which I had long before made, that the deeper the red tint 
of the blood-serum employed in the experiment, the better does it suc- 
ceed. On the other hand, Dr. Anderson, in his paper '' On the state 
in which fibrin exists in the blood,*^ has shown that if the mixed 
liquids be carefully filtered, so that no solid particles can any longer 
be detected by the microscope, coagulation nevertheless ensues; thus 
rendering it probable that the coagulating principle exists in the 
serum of blood not as a solid but in a state of solution. It may, how- 
ever, be objected to this experiment, that the blood-corpuscles pass 
through any filtering paper, however dense ; and that it is impossible 
by filtration, to deprive turbid serum of the solid particles mechanically 
diffused through it 

In the summer of last year, after I had satisfied myself as to the 
power of the washed clot in causing coagulation, I tried the effect of 
the buffy coat of the blood, reduced to minute shreds, and diffused 
through the hydrocelic liquid, and found it, in numerous instances, to 
have a similar power. I even found, that the dried buffy coat from 
the blood of a horse, which I had kept for several months, on being 
pulverized and mixed with the liquid, induced coagulation. I found 

* Proceedings of PhU. Soc. of Glasgow, vol. i. p. 201. 
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the effect of the colourless buffy coat to be much greater than that of 
the red clot. I also found the upper part of the red clot to have a 
stronger coagulating power than the lower part of it. These facts 
seemed to show that it was the colourless corpuscles of the blood in 
which the coagulant power was mainlj seated. The colourless 
corpuscles rise to the surface on the blood being drawn, and, there 
exerting their coagulating power, render the upper part of the clot 
invariablj much firmer than the lower part of it; and this is exactly 
what is seen in a more marked way, in inflamed blood, in which the 
colourless corpuscles are much more abundant, and rising bj their 
levity to the surface, form a layer on the top of the red corpuscles; 
and thereafter, by their superior coagulating power, give rise to the firm 
crassamentum without redness which we name the buffy coat. As I 
knew the transparent coagulum, which we find on the surface of newly 
formed blisters, to consist chiefly of such colourless particles, I tried it 
as a coagulant, and found it to induce coagulation, although less power- 
fully than the washed clot of blood. The coagulum, formed artificially 
in hydrocelic serum by different reagents, seemed to have little coagu- 
lating power; as if the transparent granules of fibrin must not only be 
precipitated, but have acquired more or less of the organized vesicular 
shape which they have in the blood and in the blister-liquid, before 
they possess the power of coagulating. This power seemed, therefore, 
to be the result of organization, and analogous to the metabolic power 
which Schwann has ascribed to the elementary cellules. This view led 
me to think it probable, that all the tissues of the body might have a 
similar power of reacting upon the liquor sanguinis effused into their 
meshes, and thus contributing to their own development, by engender- 
ing there such vesicles as we meet with in the blister-liquid. My first 
trials made with the muscle and skin of beef well washed to free them of 
blood, did not succeed ; but on trying the muscle of veal, I found it to 
.produce coagulation. I afterwards recognized a similar coagulating 
power in the muscular substance of beef and veal, in white-fish, skin, 
and cellular membrane: but the effect produced was less remarkable 
than that of the washed clot, and required a longer time, generally 
from one to three days. The tissue which answered best was the 
spinal marrow, probably in part from its greater softness and diffusi- 
bility. On one occasion, I found the spinal marrow of a bullock to 
cause coagulation in haJf-an-hour, the coagulum formed being very firm 
and beautiful. The substance of the brain seemed to have less power, 
although no rigorous comparison of them was made. Last of all, I 
found that the corpuscles of mucus from the Schneiderian membrane 
and throat possessed a coagulating power, though tardy: and that 
even the globules of purulent matter, which are just altered primary 
cellules, retained their coagulant power ; for when put into hydrocelic 
serum, instead of continuing diffusible through the liquid, they 
agglutinated themselves together by the intermedium of fibrin, forming 
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a white solid mass, such as we often see of smaller size on inflamed 
membranes, and in the interior of the eye. 

These yarious experiments fully satisfied me that the tissues possess 
the property of coagulating fibrin: and I was farther disposed to think, 
that this power yas most energetic in the primary cells or vesicles ; 
and less energetic as these cells passed into secondary forms, as in the 
red corpuscles of the blood, the pus globules, and the yarious tissues 
of the body. This corresponds well with the greater vigour of 
development in foetal life and infancy, when the tissues have deviated 
little from their primary structure ; and the gradual diminution of the 
activity of the function as life advances, and the tissues are more and 
more altered. The coagulation of the fibrin of the effused liquor 
sanguinis, under the influence of the primary cells and tissues, may 
probably, therefore, be regarded as the primary organizative act by 
which the assimilable matter dissolved in the nutritious liquid passes 
into the form of an organized solid. There are, however, two distinct 
forms under which this act presents itself to our observation. In the 
one, which is that which occurs in normal circumstances in the living 
body, the process takes place slowly, and the product consists of isola- 
ted granules, which are gradually developed into perfect cells: in the 
other, which occurs in the effused fibriniferous liquids, the process is 
sudden, and the product a gelatinous mass. It is to the latter that 
the name of coagulation peculiarly belongs, and it is to be regarded 
rather as a pathological action than as belonging to the domain of 
physiology. The two processes may be aptly compared to the deposi- 
tions which take place from saline solutions ; if the deposition take 
place slowly the product consists of regular crystals, but if rapidly, it 
is an amorphous mass. 

It is scarcely necessary for me to add, that I jam now satisfied, that 
the fibrin of the animal fluids exists in them in solution, previous to 
its appearing in a corpuscular form: and that the liquor sanguinis 
differs from the serum which separates from the blood-coagulum in 
this respect, that the former contains fibrin in solution, while the latter 
has been defibrinized by the action of the colourless blood-corpuscles 
upon it. I also think the theory of the production of cell-germs and 
cells by the reaction of the two kinds of serum upon each other, less 
probable than the theory of their formation stated above. The same 
theory may also be applied to explain the origin of the blood-corpuscles 
in the capillary lymphatics, and the production of the numerous less 
regular corpuscles which are formed in the capillary blood-vessels 
during inflammation, and which, after mingling with the circulating 
blood, rise to its surfsice when drawn, and reacting on the fibrin 
occasion the buffy coat of the blood. The opinion expressed by Dr. 
Anderson in his paper already quoted, that the blister-liquid contains 
fibrin which is precipitated during coagulation, I believe to be correct 
in many cases, as I have sometimes found that liquid, when acted upon 
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by the washed clot» to deposit fibrin: in other cases again, I have 
found, on applying the same test to the blister-liquid, that it contained 
little or no fibrin; and in such cases, I beliere the coagulum which 
forms in it» to result from the simple aggregation of the organized 
corpuscles which it contains, as obserration with the microscope first 
suggested to me. 

VIII. — Account of a Botamoal Eaocursion to the Mull of Cantyre or Kin- 
tyre and the Island of Islay^ in August^ 1844. By J. H. Baltoub, 
M.D., F.L.S., F.R.S.E., Begins Professor of Botany in the University 
of Glasgow. 

In the present paper, I mean to introduce to the notice of the 
members the botany of that part of Argyleshire which extends in the 
form of a peninsula from Tarbet to the Mull of Cantyre, as well as 
that of the island of Islay. 

A party, consisting of Mr. Babington, author of the Manual of 
British Botany, Dr. Parnell, author of the work on British Grasses, 
Mr. John Miller, jun., Mr. John Alexander, Mr. R. Holden, Mr. Bisk, 
Mr. Craig, and myself, left Glasgow by the St Eiaran steamboat, at 
11 A.M. on Saturday, 10th August, 1844 There was a large party on 
board, returning from the Highland Society's Cattle Show. The day 
was remarkably fine, and we had an excellent view of the beautifdl 
scenery on the shores of the Firth of Clyde. This in some measure 
compensated for the slow progress of our boat, which did not reach 
Campbelton till near 9 p.m. 

Campbelton is prettily situated on an inlet of the sea, the opening 
of the bay being protected by an island, which, however, becomes a 
peninsula at low water. The island is composed of a porphyritic rock, 
which is sometimes used for making ornaments of various kinds. The 
climate is mild, and many of the more delicate plants stand the 
winter weU. On visiting one of the gardens in the vicinity, under the 
guidance of Mr. Stewart, chamberlain to his Grace the Duke of 
Argyll, we found myrtles, hydrangeas, and other tender plants, thriving 
in the open air, and we observed a fine Fuchsia hedge, which was in 
full flower, and contributed in no small degree to ornament the garden. 

On the 12th of August we left Campbelton early, and proceeded by 
the shore towards Kildalloig, and thence by the rocky and sandy 
shores of the Mull as far as Baliishear. The clifis are not so precipi- 
tous as those on the Galloway coast, and did not produce many rare 
plants. The most interesting plants were found on the shore. Some 
of the party who went inland were by iio means successful in their 
botanizing, but this may probably be attributed in some measure to 
their having spent a portion of their time with Mr. Stewart, enjoying 
the pleasure of grouse-shooting. The result of their sport was found 
to be by no means unacceptable at the end of the day's work. 
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Among tiie plants met with, I may notice Epilobium angustifolium, 
which grew in great profusion and beauty, Hypericum AndrossBmum, 
a common plant in all our western counties, Hieracium umbellatum, 
Conyolyulus Soldanella and sepium, Atriplez laciniata, rosea, and 
angustifolia, Sinapis monensis, Helosciadium nodiflorum both in a 
large erect and in a small creeping form, Cotyledon Umbilicus, Vicia 
sylvatica, Lolium temulentum, and Epilobium yirgatum, distinguished 
from E. tetragonum by its leaves being truly decurrent, the scions 
from the lower part of the stem being very slender and filiform. It 
is a species ef Fries, but it does not appear to me to be well marked. 
In salt marshes we picked Scirpus maritimus, Blysmus rufus, 
(Enanthe Lachenalii, a common plant in the West of Scotland, 
and usually mistaken for (E. pimpinelloides, from which it is distin- 
guished by its elongated, slender, fusiform, or subcylindrical tubers, 
gradually enlarging from the base of the stem, and having no distinct 
pedicle, as well as by its fruit being broader than the calyx, and 
contracted at the base.* Dr. MacDonald mentioned his having found 
Linnsea borealis near Kildalloig. 

At Southend the shore and the inland party met, and the latter 
were so satisfied with their day's sport, and with the comfort of Mrs. 
MacKay's inn, as well as with the prospect of a good dinner, that 
they declined proceeding further for the night The movement party 
was thus reduced to three, who visited the sandy shores in the neigh- 
bourhood, and walked on to the lighthouse at the Mull On the sands 
at Southend, Convolvulus Soldanella, Raphanus maritimus, Sinapis 
monensis, Sagina maritima, and Reseda Luteola were found in pro- 
fusion. The old church at Keill, and the ruins of the Castle of 
Dunlavader, attracted attention. Near an old churchyard on the 
roadside, Hyosciamus niger was met with, and near Carskay,Greranium 
pratense was picked. The rocks in the vicinity have been hollowed 
out into caves, some of them of great size and depth. Similar caves 
had been noticed in the rocks along the shore from Campbelton to 
Southend, and one of them is designated the cave of St. Kiaran, from 
some legend connected with that saint. 

On reaching the lighthouse we were most hospitably entertained by 
Mr. Noble and Mr. King, the superintendents, and every thing was 
done to promote our comfort. The country around the lighthouse is 
bare and rocky, and produces no plants of any interest. The Mull is 
well described by Macculloch as a rude hilly tract, without beauty 
even on its sea shores. The only interest is connected with the caves 
in the rocks to which I have alluded. In the interior of the district 
little is to be seen, and it is chiefly on the shores that a botanist or 
geologist finds materials for research. At the point of the Mull the 

* For an account of the British species of CEnanthe, see paper by Mr. H. C. Watson, 
in The Phytologbt, vol. ii, p. U. 
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tides flow with rapidity and turbulence, and it is by no means pleasant 
for one who is unpractised in a sea vojage to beat round the headland 
in a boat 

On the morning of the 13th we examined the peculiarly rugged and 
precipitous rocks near the lighthouse, some of them rising to several 
hundred feet above the level of the sea. Sedum Bhodiola was seen in 
abundance, but no other plants deserving notice. After breakfast we 
walked along the upper part of the cliffs towards Largjbean, where 
fine caves and stalactites occur. The rocks, composed principally of 
micaceous slate, were comparatively unproductive, and it was chiefly 
in those parts where limestone occurred that our researches were 
rewarded by plants in any way rare. One of the most interesting 
plants was Dryas octopetala,* associated with Saxifraga aizoides, 
oppositifolia, and hypnoides, Spergula subulata, and a hairy variety 
of Hieracium sylvaticum. The day was very wet and misty, and not 
favourable for botanical pursuits. Neverthless, we examined the rocks 
carefully, and reached Lossit, after being joined by the Southend party, 
about 3 P.M., and were kindly received at Mr. M*Neiirs. We visited 
his garden, and saw a species of Passion-flower in full bloom, which 
stands the winter well, also Hydrangeas, attaining an enormous size, 
and covered with profusion of flowers, besides Fuchsias, Pelargoniums, 
Salvia patens, &c. Passing through the fishing village near Lossit 
House, we made the best of our way to our old quarters at Gampbel- 
ton, traversing a flat country in some parts furnishing coal, which is 
conveyed by means of a canal to the eastern shore of Cantyre. On 
either side of the flat strath, which extends from Machrihanish bay to 
Campbelton, there is a hilly moorish district which has not yet been 
brought into cultivation. 

August 14<A. — Having procured a cart for our baggage, the most 
bulky portion of which consisted of paper and boards, we crossed the 
peninsula of Kintyre or Cantyre, towards Machrihanish bay, passing 
the old church of Kilchinzie. The shores at the bay are composed 
of immense hills of sand raised by the waves of the ocean which roll 
on the beach at times with enormous fury, causing their roar to be 
heard for many miles. The sands are kept together and prevented 
from being blown inland by Aramophila arenaria, Carex arenaria, 
Triticum junceum, and other plants commonly known as bent or 
marram, the stems and roots of which extending in all directions, and 
interlacing together form a sort of basket work, and thus give a certain 
degree of firmness to the loose soil.t Plants thus contribute in some 
measure to the solidity of the land, and prevent the inroads of the 

* This plant is often found on limestone rocks, not far from the sea level, as at Assynt 
in Sutherlandshire. 

f Besides the plants mentioned, Elymus arenarius, Triticum repens, Festuca rubra 
and arenaria, GhJium verum and Trifolium repens are commonly found assisting in fixing 
the sand. 
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ocean. In Norfolk there are low hills of blown sand fifty or sixty feet 
high, bound together by means of grasses or sedges in the way I have 
mentioned. The maritime part of Lincolnshire which lies below the sea 
level, is protected in a similar manner from the invasion of the sea ; 
and the great embankment in .Holland owes its stability in no small 
degree to the plants which grow on it. The drifting of sands often 
causes great devastation, — covering thousands of acres of land, and 
destroying vegetation. This is seen in many parts of this country, 
as well as of France, Holland, and Russia. About the commence- 
ment of last century the French government took up the subject, and 
directed attention to the shifting sands in that part of France which 
lies near the bay of Biscay. A species of fir, Pinus maritima, was 
planted, which now covers the sandy desert, and has effectually checked 
the progress of the sand drift. Some interesting facts on this subject 
were lately given in the Gardener's Chronicle, where it is also stated, 
that on the estate of Lord Palmerston on the west coast of Ireland, 
between the towns of Ballyshannon and Sligo, nearly 1000 acres of 
land were covered with sand, in some cases to the depth of 100 feet or 
more. About eighteen years ago, the Ammophila arenaria or Bent, 
was planted in these lands in large quantities, and the Pinus maritima 
major, from Bordeaux and other places, was also introduced, and by 
this means a most striking improvement has taken place. About 800 
imperial acres have been reclaimed and converted into productive 
pasture land. 

Lint (Linum usitatissimum) is commonly cultivated in this district 
of Scotland, and in all the fields we observed abundance of Cuscuta 
Epilinum twining round the stems and destroying the crop. The 
cuscutas or dodders, of which three species are natives of Britain, 
are most troublesome weeds, which are not easily extirpated. Their 
seeds germinate in the soil, and the plants immediately twine them- 
selves round others in their neighbourhood, becoming attached to them 
parasitically by means of suckers, and ultimately losing their connec- 
tion with the soil. They are very destructive to crops, and dififerent 
species are connected with diflferent plants. A species lately imported 
into Britain has done much harm to the crops of clover. In the lint 
fields Gamelina sativa was also present, probably imported along with 
the seed. 

The party walked along the shores of Machrihanish bay, passing 
BaUochantuy Blirk, Barr House (Mr. M*Alister), Glenacardoc 
Linanmore Kirk, and Killian, and reached Taynlone in the < 
The rocks were chiefly micaceous and calcareous. At some 
as near Barr House, the limestone is quarried, and there ai 
which extend to a great depth ; we entered one, which extendi 
150 feet. The road from Machrihanish bay northward, rut 
the shore, and enables the traveller to have a fine view of the 
of Gigha, as well as of the islands of Jura and Islay. The 
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Jura form very conspicuous objects in the distance. In some places 
near Ballochantuj and Killian, where the road winds among broken 
detached rocks, the scenery is romantic and interesting. At Killian 
there is a curious old church in ruins, apparently referable to the 
Norman times, with round arches, coupled circular headed windows, 
and peculiar doors made with two side stones converging upwards, 
and a flat stone. on the top, resembling, in some degree, what is seen 
in Egyptian architecture. Part of the old church is used as a bury- 
ing ground by the Mac Donalds of Largy. In the churchyard are 
many old inscriptions, and some curious carvings on stone. The 
ruins are prettily situated on the banks of a stream. There is a 
vitrified fort in the neighbourhood. At a little distance from the shore 
in this quarter, and parallel to it there runs a ridge of old red sand- 
stone rocks, and the streams coming from the higher grounds, when 
descending over these rocks, give rise to numerous picturesque water- 
falls. The plants gathered this day were, — Thalictrum minus. Con- 
volvulus Soldanella, Sinapis monensis. Ranunculus sceleratus and 
Scirpus Savii in moist places, Grambe maritima, Ligusticum scoti- 
cum, Hypericum Androssemum, Epilobium angustifolium, Vicia 
sylvatica in great quantity on the dry stony beach, Pulicaria dys- 
enterica, Vicia sativa on sandy shores near Taynlone, Eryngium 
maritimum, Steenhammera maritima, or as it is often called in this 
country, the oyster plant, from the taste of its leaves,* Apium grav- 
eolens near Taynlone, Conium maculatum especially in churchyards, 
as at Killian, Anagallis tenella in all moist places, Schoenus nigri- 
cans, Atriplex erecta in fields near Barr, Fumaria capreolata, Cer- 
astium atro-virens, Pyrethrum maritimum, and Gatabrosa aquatica 
assuming a remarkably stunted and creeping appearance on moist 
sandy shores near Killian ; the fruit of this grass is very sweet, having 
tiie taste of liquorice. Hieracium boreale was also picked near 
Linanmore Kirk and Barr, Tanacetum vulgare near Killian, Garex 
vulpina near Barr, Equisetum Telmateia in many places between 
Gampbelton and Taynlone. 

We reached the latter place between 6 and 6, p.m., and took up 
our quarters in a small inn, where we had considerable difficulty in 
getting accommodation ; some of the party sleeping, or attempting to 
sleep, on the floor, and others on the tops of tables. In the neigh- 
bourhood of the village we saw Potamogeton pusillus, Alisma Plan- 
tago, Samolus Valerandi, Gatabrosa aquatica and the maritime 
variety already alluded to, Hippuris vulgaris, Bidens cemua, (Enanthe 
Lachenalii, and Lolium temulentum or the poisonous Darnel-grass. 
This grass seems to be common in many parts of Gantyre. All along 
the shore, especially near Taynlone, we met with profusion of Algae, 

* In America, Tragopogon porrifolius, or salsafy, receives the same name. Ita roots 
are used for soup, which is said to resemble oyster soup.- 
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and after storms I have no donbt that many rare species might be 
gathered. 

August ISih, — This daj we intended to have crossed by a ferry- 
boat to the island of Gigha, but the weather was so stormy, and a 
north-west wind was blowing with such fury, that it was deemed 
advisable to proceed along the shore to the foot of Loch Tarbet, 
where the steamboat touches on its way to Islay. Accordingly, we 
proceeded to Clachan and Stewartfield, and thence to Porthullion. 
The shore was bare and unproductive. Helosciadium nodiflorum, 
Trollius europsBus, Lycopus europsBus, Bidens tripartita, and Papaver 
dubium, were the chief plants which we picked. Near PorthuUion 
we were more successful, having gathered Radiola millegrana, Carum 
verticillatum, Pinguicula lusitanica, Salicomia herbacea, the pro- 
cumbent variety, Schoberia maritima, Epilobium virgatum, Eleo- 
charis pauciflora, Myrrhis odorata, Veronica scutellata, Habenaria 
viridis, and Sedum Telephium. 

About 4 P.1L, we joined the Maid of Islay steamboat, and, after 
encountering a heavy swell off the northern point of Gigha, to the no 
small discomfort of some of the party, we entered the sound of Islay, 
and reached Port Askaig about 9 p.m. Here, through the kindness 
of Mr. G. T. Chiene, factor for Mr. Campbell of Islay, we found a cart 
ready for our baggage, and a carriage and four to convey the party to 
Bridgend and Ealabus, our drive commencing in true Highland style 
with a bagpipe accompaniment A comfortable inn at Bridgend 
received some of the party, and the remainder were kindly accommo- 
dated in Mr. Chiene's house at Ealabus. 

Before considering the botany of Islay, I shall make a few remarks 
on the general features of Cantyre botany. The part of Cantyre 
examined by the party did not yield many rare plants. This may 
depend, in some measure, on the nature of the rocks, which are often 
of a hard non-disintegrating and dry micaceous nature. The most 
prevalent rock is mica slate. This, along with some chlorite slate, 
forms the greater part of Cantyre. The old red sandstone formation 
occurs on the shore between Campbelton and Ballyshear, and is also 
found on the island of Sanda. It likewise appears on the west coast, 
and can be traced from Campbelton by Kilchinzie to Machrihanish 
bay. I have already stated that it forms a range of cliffs at a short 
distance from the shore, near Killian. Primary limestone occurs to 
the north of Campbelton, and in several places near Eallian and Tayn- 
lone, as well as in the Largybean district, not far from the point of 
the Mull. In the valley which extends from Campbelton to Lossit, 
we meet with the carboniferous series of rocks. The island of Gigha 
is composed of mica slate. 

The crops, so far as we observed, were good, and the harvest was 
early. On the 13th of August, we saw some barley cut Rye is culti- 
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vated in many places. We could not detect any ergot in it Bere 
or Big (Hordeum hexastichon,) is also cultivated for the use of the 
distilleries, which are numerous in this part of the country. Potatoes 
were excellent in the sandy and peaty soil 

Much might be done to improve the agriculture of the country by 
proper drainage, the use of the new manures, and the introduction of 
some good grasses. Arrhenatherum avenaceum, or oat grass, is a 
common weed in Cantyre, and might be advantageously sown on waste 
lands, as a grass of which horses and cows are fond. Timothy grass 
(Phleum pratense) thrives well, and might be sown with benefit as a 
late grass, while Alopecurus pratensis might serve as an early one. 
These two last-named grasses are not common in Cantyre. Holcus 
lanatus or Yorkshire fog, is very common. It is a poor grass, and 
might be replaced by others of a more nutoitious quality. Festuca 
elatior would do well in boggy places. Aveua flavescens was not met 
with, but it is well fitted for dry lands. Italian Rye grass might be 
sown with advantage, as it thrives in a mild climate. We did not see 
this grass during our walk. Catabrosa aquatica is a very nutritious sac- 
charine grass, which does well in wet lands where draining cannot be 
carried on easily. In Belgium, Dr. Pamell informed us, it is much 
used for fodder, and the cows there are said to give excellent milk and 
butter. Near Taynlone this grass occupies a great extent of the sea 
shore, and the seeds might easily be collected in large quantity. The 
poisonous Darnel-grass was met with among the crops in several 
places, although it did not occur in such quantity as to give rise to 
injurious effects so far as we could ascertain. It ought, however, to 
be extirpated, as cases of poisoning have occurred from using it in the 
preparation of bread. 

Besides the part of Cantyre to which I have alluded, on our return 
from Islay, we also examined part of the shore of Loch Tarbet, near 
its northern extremity, and the neck of land between West and East 
Tarbet, which is not much more than a mile broad. Boats are some- 
times carried across from one sea to the other, and there is a curious 
fable mentioned by Pennant, that Donald Bane ceded the Western 
Isles to Magnus on the condition of his receiving the aid of Norway 
against the family of Malcolm. By the contact Magnus was to have 
all the islands — the definition of an island being whatever could be 
circumnavigated. The Norwegian, it is said, caused his boat to be 
drawn across the isthmus between the two Lochs Tarbet^ and thus 
included Cantyre in the bargain. This story is considered a mere 
fable by MaccuUoch. 

The shores of Loch Tarbet are beautiful and picturesque, and the 
sail up the Loch in a fine day is very interesting. The country around 
has an undulated surface, with here and there some fine woods com- 
ing down to the water's edge, and surrounding cultivated spots of 
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various extent. We made a few additions to the Flora of Cantjre on 
the shores of the loch, by picking Milium eflfusum, Circsea intermedia, 
and large specimens of Salix pentandra. 

I now proceed to give an account of our excursion in the island of 
Islay, and in doing so I shall allude only to the more interesting Phan- 
erogamous plants and ferns, inasmuch the mosses, lichens, and sea- 
weeds observed by the party possessed no attraction as regards rarity. 
Islay is one of the western islands of Scotland, and was at one time 
famous as the residence of Mac Donald, one of the great Kings of the 
Isles. The holds or castles of the MacDonalds exist on islands in 
some of the fresh water lakes to which I shall afterwards allude, espo- 
cially Loch Gurim aad Loch Finlaggan. The extreme length of the 
island, from the Moile of Oe in the south, to Rumhail in the north, 
is about thirty miles ; and its breadth, from the point of Ardmore, on 
the east, to Sanig on the west, is upwards of twenty miles. The 
superficial extent is about 154,000 acres, and the extent of coast is 
nearly 200 miles. The form of the island is irregular, and it is deeply 
indented by an arm of the sea called Lochindal. It is chiefly com- 
posed of liioso hypogean rocks, termed by Lyell metamorphic, or 
altered rocks, in consequence of the supposed changes which have 
taken place in them since their deposition. These metamorphic rocks 
contain few or no organic remains, and are thus separated from the 
palaeozoic stratified rocks. Clay-slate is looked upon as intermediate 
between the metamorphic and the fossil iferous strata. The transition, 
primary fossiliferous,and grauwacke of authors, are considered as belong- 
ing to the palsBOzoic series, being the strata which contain the fossil 
remains of the earliest formed animals. The principal part of the island 
of Islay consists of quartz rock, with beds of clay slate, grauwacke slate, 
and micaceous schist. Quartz forms the high grounds of the north, and 
the great mass of the Oe district. Gneiss occurs in some parts of the 
island, and limestone in others. Porphyritic and basaltic rocks and 
veins are met with in many places ; the basalt being often of an amyg- 
daloidal nature. Near Port Askaig a peculiar kind of conglomerate 
occurs. Lead and iron are found in the island, the former being 
mixed with copper and some silver. At Ballygrant the lead is worked, 
and the veins are tolerably productive. In the Rhins ^ vein of mag- 
netic iron ore occurs, which, according to Mr. Campbell, contains a 
small per centage of titanium. A rich ore of iron is found on Lossit 
hill, and a vein of iron glance at Ballyneal. At Stramishmore, in the 
Oe, there is a vein of impure graphite, 200 or 300 feet wide. Mr. 
Campbell states that he has analysed this, and finds that the quantity 
of carbon varies from 9 to 64 per cent, and iron from 5 to 16 per 
cent He also has detected manganese in small quantity. Dr. R. D. 
Thomson has examined two specimens of this impure graphite, and 
the following are the results he has obtained : — 
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Near Ealabus there is a chalybeate welL 

Throughout the island monumental stones, forts, and other antiqui- 
ties occur. The climate is similar to that of the other Western Islands, 
being mild and moist Plants which will not stand the rigour of a 
continental climate succeed welL At Islaj House many of the more 
delicate plants thrive in the open air. The garden, however, is more 
remarkable for its excellent culinary productions than for tiie rarity 
of the flowers. At Mr. Campbell's cottage, }n the south-east of the 
island, many fine plants were observed. Rhododendrons there at- 
tained a very large size. 

In Islay Uiere is still a great extent of improveable peaty land, which 
might easily be brought into cultivation. Much has already been 
done in the way of improvement by the spirited and enlightened pro- 
prietor, Mr. Campbell, and he has been ably seconded in his efforts by 
Mr. Chiene, his intelligent, indefatigable, and, I may justly add, hos- 
pitable factor. By draining, burning, paring, and the application of 
lime, much moorish land has been rendered productive. We saw 
excellent crops of oats on land recently reclaimed. Mr. Campbell 
seems to be anxious to introduce all the improvements which have 
been suggested of late by agricultural chemists, and I believe that his 
zealous and well directed efforts will soon make a great change in the 
aspect of the island. The zeal and energy of his factor, too, are seen 
in the mode in which various improvements have been carried out in 
the neighbourhood of Islay House, and perhaps in none more than in 
the formation of a road through a wet peat mpss, which is now in the 
course of being drained and brought under the action of the plough. 

We commenced our excursion in Islay, on Friday the 16th of 
August, by starting after breakfast for Kilchoman, which is situated 
in the south-west of the island. We reached this place by the aid of 
conveysKices provided by Mr. Chiene, and at once proceeded to exam- 
ine the sandy shores in the neighbourhood. The sands here, as in 
Cantyre, are kept together by Ammophila arenaria, Carex arenaria, 
Triticum junceum, and other creeping grasses and sedges. Near 
Kilchoman we found Sinapis alba, Listera ovata, Habenaria viridis, 
and Gentiana Amarella both blue and white. In the churchyard of 
Kilchoman there are some curious grave-stones, and an old cross 
similar to one in the Main-Street of Campbelton. It is said, indeed, 
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that the latter was originallj taken from Islay. At Kilchoman our 
party separated into two divisious, one proceeding along the shore, and 
tibie other going inland to examine the marshy ground in the vicinity 
of Loch Gurim or Gurm. The shore party was upon the whole most 
successful, having picked Mentha rubra of Smith, Gentiana Amarella, 
Convolvulus Soldanella, Malva sylvestris, Conium maculatum, Epilo- 
bium virgatum already noticed in the Gantyre trip, and Equisetum 
Telmateia of Ehrhart. The latter plant is the E. fluviatile of Smith, 
Hooker, and Babington. The name is derived from rtT^fAntruog, grow- 
ing in mud, but we found the plant growing in moist sand. Both fer« 
tile and barren stems were gathered, the former being unbranched 
and having numerous largo deeply toothed sheaths, while the latter 
had whorled branches, were nearly smooth, and presented about thirty 
striae on the stalk. A remarkable trailing variety of Juncus lampro- 
carpus, with regular rootings at the joints, covered the shores in pro- 
fusion along with Agrostis alba, var. maritima of Babington, with a 
procumbent rooting stem, a creeping form of Eleocharis palustris, and 
the sea shore variety of Catabrosa aquatica, already noticed in Can- 
tyre. This latter variety is the minor of Babington, and littoralis of 
PamelL It is abundant on the west coast of Scotland on sandy shores 
within the influence of the tide. In some places it covers patches of 
at least half an acre. It is found in Bute in considerable quan- 
tity. It differs from Catabrosa aquatica in its smaller growth, and 
in the glumes having mostly only one floret. I may here remark that 
the tendency to a trailing habit was seen in many of the plants on the 
shore, especially at the points where rivulets joined the sea ; and some 
of the species on this account presented an aspect very different from 
that which they assume in their usual localities. 

On sandy ground in the vicinity of the shore numerous other plants 
were seen, such as Arabis hirsuta, Gymnadenia conopsea, with its 
odoriferous purple blossoms, Bryngium maritimum forming spiny 
tufts of great extent, the beautiful AnagaUis arvensis and tenella, 
Pyrethrum maritimum, Ligusticum scoticum, Viola lutea with all its 
shades of purple and yellow, Thalictrum minus in a very dwarf state, 
Spergula nodosa, Arenaria serpyllifolia and marina, Pimpinella Saxi- 
fraga, and Erythrsea Centaurium and linariifolia. One of the plants 
noticed attracted our attention particularly, inasmuch as in Scotland 
it is usually seen only in alpine districts, while here it was flourishing 
luxuriantly at the sea level. I allude to the Draba incana or twisted- 
podded Whitlow-grass. No doubt, in many instances, in the north of 
Scotland, we see alpine plants coming down to the level of the shore, 
as at Cape Wrath in Sutherlandshire ; but the northern nature of the 
locality accounts in a great measure for this apparent anomaly. But 
in the case of Islay, the occurrence of alpine species so low cannot be 
accounted for in the same way. Mr. H. C. Watson says that Draba 
incana belongs to the alpine and upland regions of Scotland and 
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England. It is often found on alpine limestone rocks. It is met with 
near the summits of the mountains in Wales, Westmoreland, and 
Scotland. I have specimens from Raven-scar Walden, and from 
Teesdale in Yorkshire. In marshj spots near the shore we observed 
Hypericum elodes, Sparganium ramosum, (Enanthe Lachenalii, a 
common plant in the west, and Samolus Valerandi ; while in fields 
Papaver dubium and Lamium intermedium were abundant. The onlj 
other plants of interest remarked in this locality were Radiola miUe- 
grana, Ononis arvensis, Atriplex laciniata and rosea, Gerastium atro- 
virens, Cakile maritima, Trifolium arvense, and Eleocharis pauciflora. 
After a thorough examination of the sandy shore, the party pro- 
ceeded towards some slaty rocks, where Sedum Rhodiola and Asple- 
nium marinum were found. Here the two divisions were to have 
joined, but by some mistake no union was effected, and in our search 
for each other a still farther separation took place. Moreover, the 
day which had been gloomy now exhibited a pluvious tendency, 
and ere long rain descended in torrents so as to damp in some mea- 
sure the ardour of the party, and in the course of the afternoon there 
was seen a solitary botanist wending his way through the marshes and 
bogs with his habiliments thoroughly saturated with moisture, and his 
fingers so benumbed as scarcely to be fit for the eflfert of pulling a 
plant; while parties of two and three, ignorant of their exact position, 
and anxious to get to comfortable quarters as soon as possible, pro- 
ceeded by various devious paths to the nearest huts for information. 
All fortunately reached their destination in the course of the evening, 
— their arrivals occurring at various intervals, and their adventures 
being very much diversified. 

The peat-bogs which were visited in the course of the day lie be- 
tween Kilchoman and Loch Gruinart. They are very wet, and in 
many places quite impassable in rainy weather, so that it required 
considerable dexterity on the part of the traveller to avoid being 
immersed up to the shoulders. This is particularly the case with the 
boggy ground near the western extremity of Loch Gurim. In these 
localities Scirpus lacustris, Sparganium simplex. Ranunculus aquati- 
lis, Peplis Portula, Schoenus nigricans, Drosera rotundifolia, anglica 
and longifolia, Utricularia minor, with its elegant vesicles, Rhyn- 
chospora alba, Hippuris vulgaris, Scirpus Savii and setaceus, and the 
delicate Pinguicula lusitanica were observed. Triglochin maritimum 
was picked along with Scirpus lacustris about two miles from the shore. 
A Salix resembling rosmarinifolius was also gathered. In all there were 
320 Phanerogamous species noticed in the course of the day's walk. 

The roads in this part of the island were upon the whole good, but 
they pass in some places over hilly districts. Potatoes seemed to 
thrive well, and the fields gave excellent crops of oats. Near Islay 
House there was a good field of wheat The fiax in the district was 
not infested with Cuscuta. 
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August Vlth. — The morning was yery showery and unpromising, 
and, in place of visiting Portnahaven as had been proposed, we pro- 
ceeded along the shore to Bowmore, and thence round Laggan point 
as far as the mouth of the river Laggan, along the banks of which we 
botanized as far as the bridge. The piscatorial members of the party 
considered the day peculiarly favourable for enjoying the luxury of a 
nibble ; but their success was not so greatas they anticipated, and, 
as usual, this was attributed to some fault on the part of the river and 
the fish. One of the party expatiated in glowing terms on the mode 
in which he hooked a salmon, described his excitement on the occa- 
sion, and all the emotions which arise in the bosom of one whose fly, 
for the first time in its existence, has been honoured by the grasp of 
80 noble a visitor. But imfortunately this splendid animal preferred 
living in its native river, even with the appendage of a hook and a 
broken line, to the pleasure of contributing to the repast of a hungry 
botanical party. Some sea-trout, river-trout, and parr were taken, 
but even Pamell's prepared minnow, or minnow -per suadery as it was 
called, though wielded most dexterously by the Doctor himself, failed 
to procure a large supply, and we looked in vain for the salmon which 
he had promised for diimer. 

On the shore near Bowmore we met with the usual maritime plants, 
as Aster Tripolium, Plantago maritima and Goronopus, Salicomia 
herbacea (the erect form), and Juncus compressus. Great quantities 
of Zostera marina had been thrown on shore by the waves, and were 
used as manure by the farmers, along with sea weeds. This plant 
has been employed for various purposes ; among others, it has been 
recommended in a dry state as a stuffing for beds and cushions. At 
Laggan point fine cliffs occur, but they are not productive, being 
covered chiefly with Pyrethrum maritimum, Armeria maritima, Coch- 
learia officinalis, and some grasses. Beyond this point the shore 
becomes sandy, and is covered with bent A little way inland, boggy 
ground occurs, in which the three species of Drosera, Rhynchospora 
alba, Utricularia minor, Menyanthes trifoliata, and other marshy 
plants are found. This boggy ground, like that near Kilchoman, was 
in many places very wet, and resembled, in that respect, the bogs 
which occur in Ireland, such as those of Cunnemara in Galway. The 
peat is of excellent quality, and is used extensively for fuel. 

Much might be done to improve this peaty soil, by paring, burning, 
draining, and the admixture of sand, which is abundant in the neigh- 
bourhood. In cases where draining could not be easily accomplished 
at once from the nature of the level, the system of colmation, as pursued 
in Italy, might be practised, so as to deposit soil on the surface of the 
peat, and by thus raising its level enable draining to be afterwards 
undertaken with success. * The introduction of Dactylis csBspitosa 

* Carte Idoauliohe delU Yalle de Chiana, con an saggio snlla storia del mo bonifiea* 
Vol. IL— No. 1. 3 
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or Tussack grass, might be successfal in this sitaatioii, both from the 
natare of the climate and the prozimitj to the sea. Should this 
grass be introduced into the country, the peatj soil on the western 
islands of Scotland would probably be that best fitted for its growth. 
In this way the waste lands of these localities might be made» without 
preparation, to afford excellent pasture, as well as protection to cattle. 
This grass was noticed in the Falkland Islands during the recent 
antarctic expedition. A short account of it was published by Sir 
William Hooker, * and his son, Dr. Joseph D. Hooker, will give a 
full description of it in his admirable Antarctic Flora, part of which 
is already published under the patronage of €k)Temment The plant 
is called Tussack or Tussac grass, from the lower part of its culms 
forming a tuft or tusiock The stems rise to the height of four to six 
feet, and the leaves hang down all around. It is perennial, and pro- 
duces large leares, and an enormous quantity of herbage, which is 
saccharine and nutritious. The cattle in the Falkland Islands are 
remarkably fond of it. The plant thrives best in a wet, peaty soil, in 
insular situations where the spray of the sea dashes over it Judging 
from the soil and climate in^ which it grows, there is every reason to 
believe that it might be most advantageously sown in the western 
islands of Scotland. Seeds have been sent home to this country, but 
only a few of them have germinated. Those sent to the Glasgow 
garden have not sprouted. Besides -the Tussac, Festuca Alopecurus 
of D'UrviUe or Arundo Alopecurus of Gaudichaud, also deserves to be 
noticed as an important Falkland Island grass found in peat-bogs. 

The climate of Islay is well adapted for oats, and much of the peaty 
soil might be rendered highly productive. Wheat also thrives in some 
places, but this crop probably requires a warmer summer than occurs 
in the island in general. 

On the sandy shores at Laggan we found Convolvulus Soldanella, 
and in the fields Lamium intermedium and Fumaria capreolata; while 
the banks of the river furnished luxuriant specimens of Hieracium 
umbellatum, sylvaticum and boreale. The last-mentioned species 
has been usually regarded as a form of H. sabaudum, and is figured as 
such in English botany. It is distinguished by its upper leaves being 
sessile, with a round base, not with a cords^-clasping base, as in sa* 
baudum, involucral scales appressed in three regular rows, and uniform 
in colour. 

In the woods near Ealabus and Islay House, which we examined 

mento, et sul metodo con cui vi oi Esequiscono le Colmate, di G. A. Manetti. Firenze, 
1823. 

The system of Colmation was fully explained by Professor (Gordon at one of our late 
Ck>nversational Meetings, and its application to such localities as Lochar moss, near 
Dumfries, was pointed out in an interesting manner by Mr. Smith, late of Deanston. 

* Hooker's Notes of the Botany of the Antarctic Expedition. See also Ghirdeners' 
Chronicle for March 4th, 1844; and London Journal of Botany, Vol. II., p. 247. 
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at different times, we found a number of plants which deserve atten- 
tion, such as Aquilegia vulgaris, Hesperis matronalis, Valeriana 
pjrenaica. Campanula latifolia, Epilobium angustifolium. Polygonum 
Bistorta, Prunus Padus, Ljsimachia nemorum; Buscus aculeatus, 
Carex remota, and Scolopendrium yulgare. Some of these species, 
however, have undoubtedly escaped from the garden. Betula alba 
and glutinosa were also seen. The latter is looked upon bj most 
botanists as a mere variety of the former, but Mr.Babington thinks that 
he has found a marked character in the stipules, which in B. glujinosa 
are rolled back, while in B. alba they are circinnate* The form of 
the fruit, he also thinks, is different in the two cases. In a pond 
near Ealabus grow Lycopus europseus, Potamogeton natans, and Nym* 
phsBa alba. On making a transverse section of the petiole of the 
Nymphsea, it was observed that the large tubes had hairs in their 
interior, which generally came off in threes. Again, in making a 
similar section of the peduncle, or flower-stalk, we noticed generally 
four or five large tubes in the centre, and smaller ones around, but in 
none of them could any hairs be detected. These tubes in the stalks 
of tibie flower and leaf appear to contain air for the purpose of floating 
the various parts of the plant.* Carex vesicaria and Equisetum limo* 
sum both in an unbranched and branched state, were picked at Loch 
Skiros. 

On examining some of the Carices and grasses, it was found that 
the rule in regard to the solid stem in tiie former, and the hollow 
stem in the latter, was not universal Thus Carex remota and ovalis 
had distinctly hollow stems, while Anunophila arenaria had a solid 
stem. This grass is said by Dr. Pamell to be the only British one 
with a stem always completely solid.t It also differs from other grasses 
in not having a striated stem. It may also be remarked here, that in 
the UmbellifersB, the character founded on the fistular stem does not 
invariably hold good, for <m the same root solid and fistulose stems 
will occasionally be found. 

Many of the grasses in Islay displayed much of the ergot, or that 
disease which is common in rye, and which is an altered state of the 
ovary caused by the attack of a fungus, Ergotastia abortifaciens of 
Quekett. This plant produces sporules, which communicate the 
disease to healthy grain, either by being directly applied, or by being 
tsUcen up from the soil. Mr. Quekett has produced the disease artifi- 

* On ezamming the peduncle of NymphsBa alba lately in Bute, I detected hairs in its 
tubes as well as in those of the petiole. The same thing was seen in the peduncles and 
petioles of Nuphar lutea. In the latter plant the air-tubes in the petiole were larger 
than those in the peduncle, and displayed the hairs most distinctly. 

t See Pamell's work on British Grasses. Bromus patulus, and some other foreign 
grasses, have also solid stems, and Mr. Gorrie has noticed the same occurrence in some 
varieties of wheat. 
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ciallj by watering health j plants of rje with water containing the 
spornles. Proper draining wiH probablj prevent the attack of ergot* 
Ergot injures ^e quality of the flour, and cases are detailed in which 
the use of diseased rye has caused dry gangrene. The disease is not, 
however, peculiar to rye. It occurs in many grasses. Professor 
Henslow has observed it in wheat in Suffolk ; and in the district in 
which he saw it, it is stated that about a century ago several cases of 
poisoning occurred from diseased wheat. Our party observed ergot 
in considerable quantity on Anthozanthum odoratum, and on Phalaris 
arundinacea. The former grass is very abundant in many parts of 
the island, and is well deserving of cultivation. Besides the ergot^ 
we noticed the disease in oats, caused by a species of uredo, and com- 
monly called smut In many fields the disease was very prevalent 
It is said to be prevented by steeping the grain in stale urine, and 
afterwards sifting lime on it A solution of salt, and a weak solution 
of sulphate of copper, have also been employed. 

August 19<A. — The day was very unpromising, and thick mist and 
rain set in about seven o'clock a.m. Nevertheless, four of the party 
started in a conveyance for Portnahaven, while the rest went to BaL 
lagrant Loch to fish. The south-western shores of the island, as far 
as Portnahaven or the Bhins, are low, gravelly, and occasionally 
rocky, and consist chiefly of clay-slate, with grey wacke slate in alter- 
nate beds. Gneiss is met with in some parts of the shore, especially 
between Octafad and the point of the Rhins or Rinns. These shores 
produced few plants of interest Geranium pratense was noticed near 
Port-Charlotte, and in a neglected garden at the same place we 
observed profusion of Papaver somniferum of a pink colour, with dark 
spots at the base of the petals, similar to what occurs in Papaver Argo- 
mono. The same variety was picked by Dr. PameU at Ballagrant 
At Portnahaven there is a lighthouse on an island close to the shore, 
and there are other islands iu the neighbourhood. The tides in this 
quarter, more particularly at the point of the Rinns, are very violent 
and rapid, and it is interesting to notice the agitation which is caused 
6ven by a moderate degree of wind. On arriving at Portnahaven, the 
weather was so bad and the rain so heavy, that two of the party did 
not choose to quit the conveyance, and accordingly they proceeded 
directly to Kilchearan, and there enjoyed the hospitality of Mr. Ralston 
until the other two botanists met them. 

Proceeding along the western shore of the Rinns from Portnahaven 
we encounter a very rugged and rocky coast, intersected by numerous 
indentations, and broken up by narrow ravines into which the sea enters 
with great violence. Fine caves and gigantic natural arches occur in 
many places. The prevailing rocks are clay-slate and greywacke, with 
occasional trap dykes of considerable extent In some places, as at 
Losset Hill, we met with a peculiar kind of conglomerate. Near 
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Losset, which is a fishing village, the cliffii are remarkably fine, attain- 
ing a height of many hundred feet, and covered with innumerable 
sea-fowl. In this quarter there are the remains of a fort. 

The most interesting plants seen on the chfk were Sedum Bhodiola» 
Pjrethrum maritimum, in some cases with a singular flattened or 
fasciated stem, caused apparently by the union of several stalks, 
Ligusticum scoticum, Carez extensa^ Spergula subulata, and Pulicaria 
dysenterica. The cliffis are now and then interrupted by sandy shores 
covered with bent, and there Convolvulus Soldanella, and Equisetum 
Telmateia were found, along with Galium verum curiously altered by 
the attacks of insects. 

At Kilchearan, where a slate quarry is worked, we joined the rain- 
dreading botanists, whom we found comfortably accommodated in the 
house of Mr. Ralston, the tenant of the farm in this quarter, who 
kindly entertained the whole party. Mr. Ralston seems to be an in- 
telligent fieirmer, and has contributed to the improvement of the 
agriculture of the district He pointed out to us a field of from 
twenty to thirty acres bearing an excellent crop of wheat. He has 
introduced Cheviot sheep with profit, and in his dairy he has the Ayr- 
shire breed of cows, to the excellence of the produce of which some of 
the party can bear testimony. 

Returning by the shore to Ealabos we did not observe any plants of 
peculiar interest On our return we had the pleasure of meeting 
Mr. Christison, who had been sent to this country by the Norwegian 
government for the purpose of getting information as to agriculture. 
Foreign governments, in the encouragement which they thus give to 
science, set an excellent example to Britain. 

August 20th. — This day the botanical section proceeded first by the 
shore, and then across the island to Loch Gruinart, examining the 
southern shore of the loch, and going as far as Ardnave and the point 
of the Nave. The rest of the party indulged their fishing propensities 
by visiting the river Laggan. The day was showery, but upon the 
whole favourable. 

In the salt marshes near Islay House, many common sea plants 
were found, as Salicomia herbacea, Glaux maritima. Aster Tripolium, 
and Poa maritima. In a ditch near Gruinart, Rumex Hydrolapathum 
or great water-dock, was picked, a species well distinguished by its lan- 
ceolate acute leaves tapering below into a petiole which is flat above, 
and by the enlarged ovato-triangular divisions of its perianth nearly all 
with tubercles. It was formerly described by botanists as Rumez 
aquations, a distinct species with broader leaves, not tapering, and 
non-tubercled fruit, hence called grainless-dock. R. Hydrolapathum 
is rare in Scotland, although it is found in many places in England. 
Mr. Stewart Murray observed the plant in ditches near Meikleom in 
Perthshire, and I have a specimen from the station, picked by Mr. 
(xorrie. Hopkirk mentions the plant as growing near Old Elilpatrick 



Digitized by 



Google 



38 Dr. Balfour's Botanical Excurswn, 

on the Clyde, but I have not been able to see it in that locality. I 
bare gathered the plant abundantly near Oxford and in other parts of 
England, but I never before picked it in Scotland. 

The shore on the south side of Loch Gruinart is partly grarelly 
and partly sandy. The sand occurs near the Nave, and on the west 
shore exposed to the Atlantic. The dunes of sand in this quarter 
attain a great elevation, and are as usual kept together by grasses 
and sedges. In* lint fields near Gruinart, Camelina sativa was ob- 
served, and on the sandy shores Draba incana, Gentiana campestris 
and Amarella, and Arabis hirsuta. Scutellaria galericulata grew 
profusely among the pebbles on the shore, Papaver Argemone and 
dubium, in sandy fields, and Juncus maHtimus in salt marshes ; in 
moist places near the loeh, Gallitriche verna and pedunculata, Po* 
tamogeton pusillus and crispus, Helosciadium inundatum, Myriophyl- 
lum spicatum, and Scirpus glaucus. 

Loch Gruinart has a sandy bottom, and it is nearly emptied when 
the tide is low. Sand-banks exist in many places, and on these we 
saw numerous seals sporting in the sun. The tide flows here with 
great rapidity. At the mouth of the loch a bar of sand extends across, 
and at its head there is an alluvial plain. The shores to the south- 
west of the point of the Nave are rocky and inhospitable, and exhibit 
reefs of various extent The clif& become more elevated as we pro- 
ceed south, and caves occur in many places. The interior of the 
island in the neighbourhood of Loch Gruinart is composed of boggy 
and peaty soil, furnishing such plants as Droseras, Rhynchospora 
alba, and Utricularia minor. On Nave island Crambo maritima is 
said to grow. 

In this part of the island there are the ruins of the old church of 
Kilnave. It is a building of considerable antiquity, and seems to 
have had only two windows, the arches of which are very peculiar. 
In the churchyard there is an old stone cross, which differs in the 
curvature of the cross portion from those which are seen at Campbel- 
ton and in lona. 

Auguit 2\st — Early this morning I started for Ballytarson, and 
gathered Anthemis nobilis in abundance. This plant is by no means 
common in Scotland. In Islay it occurs in several places, and 
always associated with limestone rock. After breakfast we prepared 
for a visit to the south-eastern district of the island, but the stormy 
nature of the weather caused no small alarm to some of the party, 
and the number of zealous botanists willing to encounter a long and 
and wet walk was found to be very small. One of the party preferred 
botanizing near Ealabus, within sound of the dinner-bell. Undis- 
mayed by the desertion of friends, our little band proceeded in one of 
Mr. Chiene*s conveyances as far as Kintra, at the southern extremity 
of Laggan sands, and thence walked towards the Oe. On the sands 
the chief plants were Convolvulus Soldanella, Poa pratensis var. 
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arenaria, and Koeleria cristaia. On none of the sands in the island 
did we observe Sinapis monensis, — a plant which is common in manj 
of the sandy shoresmen the west coast. 

From Laggan sands we proceeded along the rocks to Slochd Mhaol 
Torrai,* where splendid precipices and caves are seen. The rocks in 
this district, and indeed all the way from Islaj House to the Mull of 
the Oe, consist of alternations of a bluish quartz rock, claj-slate, and 
occasional trap dykes and veins. Some of the rocks are bent and 
contorted in a remarkable manner, and others are hollowed out into 
enormous caves, some of which extend a great way inland, and open 
at the distance of several hundred feet from the shore. Some of the 
rocks stand out prominently in* the sea with rugged and peaked 
summits. One of these is called Saighdair Ruadh, or Red Soldier 
rock, from its colour. It is 160 or 200 feet high, and presents a very 
remarkable aspect There are often very narrow chasms and rents 
in the rocks, into which the waves of the ocean are rolled with great 
force. Landslips have also occurred in some places. The rocks, 
although interesting in their appearance, are by no means productive. 
Beta maritima grows in consideraUe quantity on some of the cliffs, 
and Sedum Rhodiola and Pyrethrum maritimum abound. The other 
plants worthy of notice were Listera ovata, Luzula pilosa, Lastrea 
Oreopteris,Ligusticum scoticum, Lycopodium selaginoides, Hypericum 
humifasum and Androssemum, Rubus saxatilis and Sazifraga aizoi- 
des. The last mentioned plant extends from nearly the sea level to 
a considerable elevation on the hills. 

After examining the rocks in the Oe or Oa, a Parliamentary 
parish, we proceeded to the Moile or Mull of Islay, passing Lower 
Eillian, where oddly twisted rocks are seen. The Moile is a fine 
diff, or promontory, projecting into the sea, forming the south-eastern 
extremity of Islay, and surrounded by cliffs of a reddish colour, in 
which the alternations of quartz rock and clay-slate are well seen. 
On one of these rocks there are the remains of an old fort, called 
Dtmad, or Dim Atb^, which seems to have been a place of great 
strength in former times. The rock on which it is situated projects 
towards the sea, is bounded on three sides by perpendicular cliffs, 
and is connected with the land only by a narrow isthmus with 
precipices on each side. In some of the rocks near the fort, 
remarkable caves and arches are seen. After examining the fort, we 
proceeded through Upper Killian parish, towards Port Ellen. We 
passed Elinnabus and Assabus Loch, and at Gragabus we saw the 
remains of an old churchyard, marked by large stones placed so as to 
enclose graves, similar to some which occur near Lag, in the island of 
Arran. The party reached Port Ellen about half-past eight, p. m., 

* This means the Gulf of Mhaol Torrai, a person concerning whom there is some 
tradition. He is said to have been killed at the place in endeavouring to leap across 
one of the chasms on horseback. 
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after a long and fatiguing walk. At this port a lighthouse has been 
erected bj Mr. CampbelL 

August 22d. — Leaving Port Ellen at 7 a.m., we went along the 
shore to Ardinisteil, where we breakfasted with Mr. Stein. On our 
waj we picked Galeopsis yersicolor and Convolyulns sepium. Aflber 
breakfast we durected our course towards Loch Knock and Ejiock 
Hill, where Mr. Campbell has a sununer residence called Ardimersaj 
Cottage. Here there is a considerable extent of thriving plantations^ 
and we spent some hours in the examination of them. The chief 
plants which rewarded our exertions, were Circsea intermedia, Carez 
lanrigata, HymenophyUum Wilsoni, Poljpodium Phegopteris, Carda- 
mine sylvatica and Prunus Cerasus. On rocks in the neighbourhood 
were seen Milium effusum, Tanacetum yulgare, and Inula Helenium 
evidently an escape from an old garden. Near the cottage there is 
an old fort now in ruins, caUed Dun-naomh-aig, and pronounced 
Dunavaig, remarkable as being the last held by the MacDonalds. It 
was taken by the Campbells, who it is said resorted to the method of 
cutting the water pipes which were conveyed under the sea in the 
bay, and thus causing a surrender. The rock of the fort seems to be 
impregnable on all sides but that next the land. In the vicinity oi 
the cottage a place is shown which is said to be the grave of the Prin- 
cess Isla. 

After partaking of refreshment, kindly supplied by the housekeeper 
at the cottage, we walked partly by the shore and partly inland, as 
far as Kildalton, where porphyritic rocks present themselves. Here 
a fine old church is seen in ruins. It had two windows on the east 
end, and two at each side, with two doors. Two stone crosses differ- 
ing slightly in character are seen, one in the churchyard surrounding 
the chapel, and the other at a little distance from it Some curious 
old gravestones occur. Nettles and Anthriscus sylvestris now grow 
in profusion within the precincts of the chapel, and the procumbent 
variety of the common juniper on its walls. The various species of 
nettle seem to follow the footsteps of man, and delight to grow 
places where nitrate of lime is produced: 

** At the wall's base the fiory nettle springs. 
With fruit globose, and fierce with poisoned stings.'* 

In boggy places, in the vicinity of the old chapel, we found Heloscia- 
dium nodiflorum, Hypericum elodes, Carex remota and filiformis. 
This part of the island is separated from the district near Islay House 
by a lofty range of hills, some of them attaining an elevation of 1500 
or 2000 feet, and composed chiefly of quartz rock. We ascended one 
of them called Ben Vigors or Ben Bhiggars, and found it by no means 
productive. The principal plants collected were Gnaphalium dioicum, 
Lycopodium Selago, Arctostaphylos Uva-ursi, Carex rigida, Armeria 
maritima var. alpina, and Juniperus communis var. nana. The 
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occurrence of Arctostaphjlos would probably indicate an eleyation of 
at least 2000 feet, corresponding with the subalpine region of Mr. 
Watson. On reaching the summit of the hiU we were involved in 
mist and rain, and the guide who had accompanied us lost his way, 
and after wandering for an hour or two landed us in the valley whence 
we had ascended. Fortunately he knew the direction which our 
place of destination bore to the valley, and accordingly we followed 
our compass and crossed the hills in a very thick mist, amidst the 
fears and doubts of our guide as to the correctness of our procedure. 
Our anxiety as to the result of our exploration made us forget all the 
discomfort of a thorough drenching, and one of the party who had 
heen complaining sadly of fatigue now walked on most manfully. 
After reaching the summit of the range of hills, (probably the summit 
of Gloan Leor,) we descended, not without doubts as to the result 
At this time a slight clearance took place in the mist, and we descried 
some green patches of verdure which seemed to indicate a limestone 
district We knew that this was the geological nature of the district 
which we wished to reach, and our hopes of extrication from our diffi* 
culties brightened considerably. We now proceeded on our descent 
with increased vigour and alacrity, and reached Allaladh, when some 
oat cakes and milk from one of the cottagers were most thankfully 
received, and ere long we had the pleasure of finding ourselves at 
Cattadale, where a conveyance was waiting to convey us to Ealabus. 
This adventure shows, in a certain degree, the importance of knowing 
the geology of a district, and the kind of vegetation which is connected 
with particular rocks. The limestone district to which I have alluded 
is extensive. It crosses from Laggan to Ardmore point, and extends 
to the north-east of Islay House. In some places the water has hol- 
lowed out a passage for itself through the rocks, and in one instance 
we observed the rivulet disappear under ground for several hundred 
feet Near Cattadale the ruins of a fort are seen, called Nose-bridge 
fort. 

The party left at home had made some additions to the Flora of the 
island during our absence by gathering Ruppia maritima, Potamo- 
geton rufescens, Polemonium cssruleum, Malva moschata, Garez 
acuta, Solanum Dulcamara, and Rubus affinis of Weihe and Nees, a 
species described in Mr. Babington's Manual, and the specimen named 
on his authority. 

August 23i. — This day, like its predecessors, was gloomy and unpro- 
pitious, and acted in a most cooling manner on the enthusiasm of the 
party. One gave up botany for shooting, others remained at home, 
and a party of two only kept up the credit of the expedition. This 
party bent their steps towards Losset, passing Kilmeny and Bally- 
grant At the latter place there is a beautifully wooded lake well 
stocked with trout, some of them presenting peculiar characters. On 
the way Ranunculus aquatilis var. fluitans, Fotamogeton pusillus and 
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rufesoens were picked. Near Losset» in a glen not far from the Sound 
of Islaj, Ribes rubrum grows in profusion apparently wild, along with 
Rubus idsBus and saxatilis. We got fresh specimens from Mr. Stuart 
Near Losset there is a lead mine which is worked, and there is abun- 
dance of iron in the vicinity. From Losset we proceeded to the lake 
of Finlaggan, or the Loch of Fortaneilan, as it is sometimes called, 
and collected a few common aquatic plants. On an island in the loch 
stand the ruins of the Castle of Finb^gan, famous as the place where 
the MacDonalds, Lords of the Isles, were crowned. There is no means 
of reaching the island except by wading, inasmuch as there is no boat 
on the locL The water is about four feet deep at the place where the 
island can be reached; we accordingly had to wade up to the middle 
in oi^der to get a view of the ruins. The buildings seem to have been 
extensire. There are the remains of an old chapel, with some anti- 
quated gravestones, having swords carved on them. The grandeur of 
tiiis castle of the Lords of the Isles is now gone, and nettles and 
Stachys sylvatica, along with other ignoble weeds, occupy the halls of 
the MacDonalds. On the walls of the chapel Asplenium Ruta-muraria 
and Adiantum-nigrum grow in profusion, filling up every chink and 
crevice with their fronds. The contemplation of these crumbling 
walls, and the vegetation covering them, recalled to my mind the 
words of the American poet, who, when speaking of flowers as stars in 
earth's firmament, and describing the various lessons which they fur- 
nish, goes on to say, — 

Not alone in her Tast dome of glory, 

Not on graves of birds and beasts alone, 
But in old cathedrals high and hoary. 

On the tombs of heroes carved in stone. 
In the cottage of the modest peasant, 

In ancestral homes whose crumbling towers, 
Speaking of the past nnto the present, 

Tell ns of the ancient games of flowers. 

In all places then, and in all seasons, 
Flowers expand their light and soul-like wings, 

Teaching us by most persuasive reasons. 
How akin they are to human things. 

On an island near that already mentioned, and separated frt)m it only 
by a narrow strait, are the ruins of some buildings where the Lords oi 
the Isles held their councils. The islands were formerly united by a 
drawbridge. On one side of the island on which Finlaggan Castle 
stands there are the remains of a pier, and a similar pier exists in the 
mainland. In the loch grew Phragmites communis, Nymphsea alba 
and Potamogeton natans. 

From Finlaggan we walked to Duisker, where Agrimonia Eupa- 
toria, Eupatorium cannabinum and Festuca gigantea were found. 
This being a limestone district the vegetation was luxuriant, and the 
rocks were undermined in many places by the streams. On our way 
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from this district to Ealabus we visited Loch Skiros, and gathered 
Potamogeton perfoliatus and pusillus, and Callitriche autumnalis. 

In the evening the party were conveyed to Port Askaig, and went or 
board the steamboat which was to start early next morning for 
Tarbet. 

Thns ended our Islay trip— one from which all of us derived the 
greatest gratification, and for which we were deeply indebted to the 
kindness and hospitality of Mr. Ghiene. Without his kind offices we 
could not have examined the island in the manner we did. He spared 
no trouble in conveying us to different parts of the island, and in s^ord- 
ing us every facility for the prosecution of our researches. 



CATALOGUE 

OF THB PHANBBOOAMOUS PLANTS AND FEBNS OOLLBOTED DURINO THB TRIP IK THB 
MULL OF CAHTTBB AND THB ISLAND OF I8LAT. 

The letter C added to a species or variety indicates that it was foimd in Cantjnre 
only, and the letter I that it was found in Islay only. The plants unmarked 
were found in both places. An asterisk (*) prefixed shows that the plant is 
doubtfully native. 



DICOTYLEDONES. 

L^BANUMCULAG&a. 

Thalictrum minus. 
Anemone nemorosa. 0. 
Ranunculus aquatilis. L 
— — — hederaceus. 
5 Flammula. 



• acns. 



-repens. 
- sceleratus. 



Caltha palustris. 

10 Trollius europsBus. C. 

*Aquilegia vulgaris. L 

n. — ^Bebbebaoils. 
Berberis vulgaris. 0. 

m. — ^NYHPHJEAOBiB. 

Nymphaea alba. L 
Nupharlutea. I. 

rV. — FAPAVBRA0B2B. 

15 Papaver Argemone. L 

dubium. 

* somniferum. I. 

v.— FUMABIACBiB. 

Corydalis claviculata. C. 
Fumaria capreolata. 

VI. — Cruoifeiub. 
20 Cakile maritima. 
Crambe maritima. 



Capsella Bursa-pastoiis. 

Cochlearia officinalis. 

Drabaincana. I. 
25*'Camelina sativa. 

Cardamine pratensis. 

— — hirsuta. 

/5. sylvatica. 

Arabis hirsuta. L 

Nasturtium officinale. 
30 Sisymbrium officinale. 
*Hesperis matronalis. L 
^Brassica campestris. L 
♦ /5. Rapa. C. 

Sinapis arvensis. 

alba. 

35 monensis. C. 

Raphanus Raphanistrum. 

/9. maritimus. C. 

Vn. — ^Rbsbdacba. 

Reseda Luteola. 0. 

Vni. — ^VlOLAOEJB. 

Viola palustris. 

canina. 

40 tricolor. 

/S. arvensis. 

lutea. 

IX. — ^Dbosbbaoba. 
Drosera rotundifolia. 
longifolia. I. 
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Drosera anglica. L 

X.— FOLTOALiLCBA. 

45 Foljgala ynlgaris. 

XL — Castophtlulobjb. 

Silene inflata. L 

^— maritima. 

Ljchnis Flos-cncaU. 
diama. 
50 Githago. L 

Sagina procumbens. 
maritima. C. 

Spergnla sabulata. 

nodosa. 

55 arvensis. 

Arenaria peploides. 

■ serpyllifolia. 

-marina. 

Stellaria media. 

60 Holostea. C. 

graminea, C. 

uliginosa. L 

Cerastiom glomeratnm. 

— — — triviale. 
65 atro-virens. 

Xn. — MALYACSiB. 

Malva moschata. I. 
— - sylvestris. L 

XIIL— Thjaoba 
♦Tilia europaea. 

XrV.— Htpebioacbjb. 
Hypericmn Androssmom. 

70 quadrangnlam. 

. I I. — 1 1 1 liiiniifiisunia 

. pnlchrum. 

elodes. I. 

XV. — ^ACBRACBJS. 

*Acer Fsendo-platanns. 
XVX — Gesaioacbs. 
75 Erodinm cicatarinm. 
Geranium pratense. 

molle. 

dissectom. 



- robertianom. 



XVII.— LlNACBLS. 

SO^Linam nsitatissimnm. 
■ catharticum. 

Eadiola millegrana. 

XVni. — OXALIDACEJE. 

Oxalis Acetosella. 

XIX.— Legttmiko&s. 
Ulex europaeus. 
85 Sarothamnos scoparins. 
Ononis arvensis. I. 
Anthyllis Vulneraria. 
Medicago Inpolina. L 



Trifolinm repens. 

90 pratense. 

— — ^~— mediom. 

■ ■ ■ anrense. L 

■ ■■ procumbens. 
' minus. 

95 Lotus comiculatus. 

major. 

Vicia sylvatica. C. 

Cracca. 

sativa. C. 

100 sepium. 

hirsuta. 

Latbjrus pratensis. 
Orobus tuberosns. 

XX— BOSACBS. 

Prunus spinosa. 
105 Fadus. L 

Cerasus. L 

Spiraea Ulmaria. 
♦ saUcifolia. L 

Dryas octopetala. C. 
110 Greum urbanum. C. 

-— rivale. L 

Agrimonia Eupatoria. L 

Fotentilla anserina. 

. reptans. C. 

115 Tormentilla. 

■■ Comanun. 

Fragaria vesca. 

Bubus saxatilis. 

fruticosus. 

120 macrophjUus. 

rhamnifolius. 

'- affinis. I. 

^— plicatus. C. 

IdSBUS. 

125 Bosa spinosissima. 

^— yillosa. 

.— tomentosa. C. 

— « rubiginosa. C. 

^— canina. C. 
130 Alcbemilla vulgaris. 

arvensis. 

CratsBgus Oxjaoantha. 

Fyrus malus. C. 

Aucuparia. 

y^- — ONAORAOEiE. 

135 Epilobium angustifolium. 

■ parviflorum. 
montanum. 

' palustre. 

tetragonnm. 

140 virgatum. 

Circsea lutetiana. C. 
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Circiea alpma, $. intennedis. 
XXn. — ^Haloraoiaobjb. 
Hippnris yulgaris. 
Myriophyllnm spicatnm. L 
Callitriche yerna. L 
145 , platycarpa. 

— — ^ pednncnlata. L 
■' — antninnalis. L 

XXIIIm— Ltthraoba 
Ljthnim Salicaria. 
Peplis Portula. 

AJLIV. — FORTUUICAOEJB. 

150 Montia fontana. 

XXV. — ^Pabontghiaobje. 
Scleranthus annnns. 

XXVI.— Crabsulaoba. 
Sedum Bhodiola. 

♦ Telephium. 

anglicum. 

155 acre. 

Cotyledon Umbilicus. C. 

XXVIL— GROSSULARIAOXiE. 

Bibes rabmm. I. 
XXym.— Saxifraoagsjb. 

Saxifraga aizoides. 

oppodtifolia. C. 

160 — » hypnoides. C. 

CJiTysospleniam oppositifolium. 

Parnassia palustris. 

XXIX.— Umbblufers. 

Hydrocotyle yulgaris. 

Erynginm maritimiim. 
165 Coniiim macnlatum. 

Apinm grayeolens. C. 

Helosciadinm nodiflomm. 

— — — innndatiim. 

^gopodinm Podagraria. 
170 Camm yerticillatum. CS. 

Bamnm flexnosnm. L 

Pimpinella Saxifraga. 

(Enanthe crocata. 

— i.— -— LacfaenaliL 
175 Lignsticum scoticuin. 

Angelica sylyestris. 

Heraclenm SphondjlionL 

DancQS Carota. 

Torilis Anthriscns. 
180 Anthriscns sylvestris. 

Myrrhis odorata. C. 

XXX.— ARALIAOB.S. 

Hedera Helix. 

AX XT. — CORITAGBJE. 

*CoTnns sangninea. L 

XXXTT. — Cafrifoliacejs. 
Sambncns nigra. 



185*Vibnnnim Opnlns. L 

Lonicera Peridymennm. 
XXXnL—BuBiAO&s. 

Galium yernm. 

— — palustre. 

— — saxatile. 
190 Aparine. 

Sherardia anrensis. 

Aspemla odorata. 

XXXIV.— YALERIAirAOEJB. 

Valeriana officinalis. 
♦ pyrenaica. L 

XXXV.— DiPSACBJB. 

195 Scabiosa succisa. 

Xjul VI.— Composite 
Oporinia antumnalis. 
Hypochflsris radicata. 
Sonchns anrensis. 



200 



asper. 
- oleracens. 



205 



Crepis yirens. 

— ^ paladosa. C. 

Hieracium Pilosella. 

mnrorum. C. 

sylyaticnm. 

boreale. 

— — — nmbellatnm. 

Taraxacum officinale. 

Lapsana communis. 
210 Arctium minus. 

Cardnus lanceolatus. 

palustris. 

anrensis. 

Centaurea nigra. 
215 Bidens cemna. C. 
tripartita. 

Eupatorinm cannabinum. I. 

Tanacetum yulgare. 

Artemisia yulgaris. 
220 Gnaphalium dioicum. 

— sylyaticnm. 

nliginosum. 

— ^— minimum. C. 

■ germanicum. C 

225 Petasites yulgaris. 

Tussilago Farfara. 

Aster Tripolium. 

Solidago Virgaurea. 

Senecio yulgaris. 
230 sylyaticns. 

Jacobsa. 

— ^ aquaticus. 
Pulicaria dysenteries. 
Bellis perennis. 

235 Chiysanthemnm segetum. 



Digitized by 



Google 



46 



Dr. Balpour*s Botanical Excursion, 



ChrfBaiiihemiiin lieucanthemnm. 
Fyretlinim inodonun. 
^.._^-^_— maritimum. 
Anthemis nobilis. L 
240 Achillea Ptarmica. 
Millefoliiun. 

XXXVn.— CAMPANinULC&B. 

Campanula rotundifoliA. 

• latafolia. L 

Jasione montana. 

XXXym.— EBiOiOBiB. 
245 Erica TetraJix. 

cinerea. 

GaUnna Yulgarifl. 
Arctostaphylos Uva-nrsL L 
Yacdninm MyrtiUns. 

XXXIX.— Ilioaosa. 
250*Ilex Aqaifolimn. 

XL. — Jasiiikao&s. 
*Ligii8tnim vidgare. 
*Fraxina8 excelsior. 

XLL — GBHTfAiffioica. 
Gentiana AmareUa. I* 



- campestris. 



255 Erjthnea Centaurinm. 

linarifolia. L 

Menyanthes trifoliata. 

XLn.— POLBMOMIAOBJB. 

*Polemoniciin cflBruleum. L 

XLin. — CONTOLVUULCBJB. 

Convolyulus sepiuin. 

260 Soldaaella. 

*Cascata Epilinum. 

XLIV.— BoiUGniACBJB. 

Myosotis repens. C. 

cffispitosa. 

— anrensifl. 

265 versicolor. 

Steenhammera maritima. C. 

Symphytum tuberosum. L 

Lycopsis arvensis. 

XLV. — SOLANACBJB. 

Hyosciamus niger. C. 
270 Solanum Dulcamara. L 

XLYL — SCBOPHULABIAGEJB. 

Veronica anrensis. 

serpyllifolia. 

' scutellata. C. 

Anagallis. 

275 Beccabnnga. 

• officinalis. 

Chamffidiys. 

hederifolia. C. 



Euphraua officinalis, 

Odontites. 

Ehinanthus Crista-gallL 

Melampymm pratense. 
285 Pedicularis palustris. 

sylvatica. 

Scrophularia nodosa. 

Digitalis purpurea. 

XLVII.— Labiatjb. 

Lycopus europaeus. 
290 Mentha aquatica. 
■ sativa. 

fi, rubra. L 

arvensis. 

Thymus Serpyllum. 

Origanum vulgare. I. 
295 Teucrium Scorodonia. 

Ajuga reptans. L 

Lamium amplexicanle. C. 

intermedium. 



280 



• agrestis. 
- polita. C. 



purpureum. 

300 Cbdeopsis Tetrahit. 

versicolor. 

Stachys palustris. 

/9. ambigua. C. 

sylvatica. 

arvensis. 

305 Glechoma hederacea. ^ 

Prunella vulgaris. 

Scutellaria galericulata. 

XLVni. — ^Lentibi7ijlbia,oejb. 

Pinguicula vulgaris. 

lusitanica. 

310 Utricularia minor. L 

XTiTX. — ^Pbihulacbje. 

Primula vulgaris. 

Lysimachia nemorum. 

Anagallis arvensis. 

tenella. 

315 Samolus Yalerandi. 

Glaux maritima. 

L. — ^Plumbaoinacbjb. 

Armeria maritima. 

var. alpina. L 

LL— Plantaginaceju. 

Plantago major. 

lanceolata. 

fi, altissima. C. 

320 maritima. 

Coronopus. 

Littorella lacustris. L 

Ln. — Chenopodiacils. 

Chenopodium album. 

Atriplex laciniata. 
325 rosea. 
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Atriplez patnla. 

angnstifolia. 

erecta. 

Beta maritima. L 
330 Salsola EalL 

Schoberia maritima. C. 
Saliconiia herbacea. L 
/3 procumbens. 

LIEL— POLTOONAORB. 

Polygonum Bistorta. L 

ampbibium. 

' — /3. terrestre. 

335 Persicaria. 

lapatbifoliom. 

Hydropiper. 

• avicolare. 

Raii. C. 

340 Convolvulus. 

Rumex Hydrolapatbum. L 

• crispus. 

• obtusifolius. 

sanguineus, g. Tiridis. C. 

acetosa. 

345 Acetosella. 



LTV. — ELBAGNAOBiB. 

^Hippopbae rbamnoides. 

LV, — ^Empetracejb. 
Empetrum nigrum. 

LVL — EUPHOBBIACE^. 

Eupborbia belioscopia. 
Mercurialis perennis. 

LVn. — UBTIOACEiB. 

350 Urtica urens. 

dioica. 

*Ulmus montana. 

L Vin. — Amesstifkblm. 
Quercus Bobur. 
*Ca8tanea vulgaris. 
355*Fagus sjlvatica. 
Corylus Avellana. 
Alnus glutinosa. 
Betula alba. 

var. glutinosa. I. 

♦Populus alba. C. 

360 tremula. C. 

* nigra. L 

Salix pentandra. 

fragilis. 

alba. 

365 purpurea. 

Helix. 

viminalis. 

stipnlaris. I, 

Smitbiana. 

370 acuminata. I. 



Salix cinerea. 

aquatica. I. 

aurita. 

caprea. L 

375 nigricans. L 

ftisca, /3. repens. 

rosmarinifolia? L 

Mjrica Gale. 

LIX. — CONIFBBB. 

Pinus sylvestris. 

Juniperus communis, /s. nana. 

MONOCOTYLEDONEa 

LX.~0SCHIDA0EA. 

Listera ovata. L 
380 Orcbis latifolia. 

maculata. 

GTmnadenia Conopsea. 
Habenaria viridis. 

LXI. — Iridacbjb. 
Iris Pseudacorus. 

LXn. — LiLIACBiE. 

385 Allium ursinum. I. 
Scilla vema. C. 
Agrapbis nutans. 

LXm. — A SPABAGAOEiE. 

*Buscus aculeatus. L 

LXTV. — JUNCAOBiB. 

Juncus conglomeratus. 
390 effusus. 

maritimus. L 

acutiflorus. 

lamprocarpus. 

— — supinus. 
395 compressus. 

^. coenosus. C. 



-bufonius. 
-squarrosus. 



Luzula sylvatica. 

pUosa. 

400 campestris. C. 

multiflora. 

Nartbecium ossifragum. 
LXV. — Alismacbjs. 

Alisma Plantago. 

ranunculoides. I. 

405 Triglocbin maritimum. 

palustre. 

LXVI. — ^Fluviales. 

Potamogeton pusillus. 

— crispus. 

perfoliatus, I. 

410 beteropbyllus. I. 

rufescens. I. 



natans. 
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Potamogeton oblongns. 
Zostera marina. 

Bappia maritmia, fi, rostellata. L 
415 Lenma minor. 

LXVIL— Araoilb. 
Sparganinm simplex. L 

■ ramosum. 
LXVnL— Ctpbbaolb. 

Schcsnns nigricans. 

Bhjncospora alba. L 
420 Bljsmos niitis. 

Sdrpus lacostris, /s. glancns. I. 

setacens. 

Savii. 

maritimns. C 

palnstris. 

425 molticanlis. C. 

paucifloms. 

csespitosns. 

Eriophomm vaginatnm. 

polystachion. 

430 Carex dioica. C. 

pnlicaris. 

■ stellnlata. 
ovalis. 



435 



440 



445 



450 



- remota. L 

- intermedia. I 

- arenaria. 

- Tolpina. 

• Goodenoyii 

- rigida. 

- acnta. L 

- flava. 

- extensa. 

- folva. 

- distans. L 

- binervis. 

- Iffivigata. L 

- panicea. 

- glauca. 

- filiformis. L 
. hirta. C. 

- ampnllacea. 

- vesicaria. I. 



liXIX. — 6BAMINEL2B. 

Phalaris amndinacea. 

Antboxanthum odoratmn. 
455 Fhlenm pratense. 

var. nodosum. C. 

Alopecuras pratensis. C. 

. geniculatns. 

MHinm efiiisam. 

Agrostis canina. 
460 ■ Tulgaris. 

■ — fi, ptunila. L 



Agrostis alba. 

fi, stolonifera. 

-. y' maritima. L 

Ammopbila arenaria. 

Phragmites commnnis. 

Aira csDspitosa. 
465 flexuosa. 

cary opbyllea. 

prsBcox. 

•Avena strigosa. 

pnbescens. 

470 Arrhenatbemm ayenacenm. 

Holcos lanatns. 

-mollis. 

Triodia decombens. I. 

Eoeleria cristata. 
475 Molinia cffirulea. 

Catabrosa aqnatica. 

— p. littoralis. 

Glyceria fluitans. 

Sderocbloa maritima. 

Poa annua. 
480 pratensis. 

. var. arenaria. L 

trivialis. 

Cynosurus cristatus. 

Bactylis glomerata. 

Festuca bromoides. 

485 oyina. 

fi. vivipara. C. 



- dnrioscnla. 

- elatior. 
-pratensis. C. 

- gigantea. 



490 Bromns asper. 0. 
Serrafalcus secalinns. 

.• commntatns. C. 

. mollis. 



racemosns. 



495 Brachypodium sylvaticum. 

Triticum repens, 

juncenm. 

Loliom perenne. 

var. ramosnm. L 

♦ mnltiflorum. L 

500 temulentom* 

Nardns stricta. 

ACOTYLEDONES. 

LXX.— EQUISBTACBiB. 

Eqnisetnm Telmateia. 

arvense. 

sylvaticnm. L 

palustre. 



505 
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Eqnisetiun limosnm. I. 

var. simplex. I. 

LXXI. — Ltcopodiacbae. 
Lycopodium Selago. 
sell 



LXXn.— FiLiCES. 
Polypodiom vnlgare. 

510 Phegopteris. 

Folystichnm aculeatam, y. lobatum. 
Lastrea Oreopteris. 
Filix-mas. 



Lastrea dilatata. 

Athyriam Pilix-foemlna. 
515 Asplenium Trichomanes. 

marinum. 

Adiantum-nignim. 

Enta-mnraria. 

Scolopendrimn vnlgare. 
520 Bleclinain boreale. 

Pteris aquilina. 

Hymenophylluin Wilsoni. I. 
523 Osmnnda regalis. I. 



On reviewing the catalogue^ it will be found that the total number 
of species collected in Cantjre and Islaj^ is as follows: — 

Phanerogamous species, . . 501 Cryptogamous species (Ferns), . 22 
varieties, . 26 " varieties, . . 2 



501 
26 

527 



24 



Making a total of 523 species and 28 yarieties, in all 551. 



Of the Phanerogamous species 81 are peculiar to Islaj, and of the 
yarieties 9; while 50 Phanerogamous species and 10 yarieties are 
peculiar to Cantjre. 

There are 4 Cryptogamous species and 1 variety found in Islay, and 
not in Cantyre. 

It will thus be found that in Islay there were gathered of 



Fhanerogamons species, . 
» varieties, 



451 
16 

467 



Cryptogamous species (Ferns), 
ff varieties, 



While in Cantyre there were observed of 



Phanerogamous species, . 
n varieties, 



420 
17 

437 



Cryptogamous species (Ferns), 
n variety. 



22 
2 



24 



18 
1 

19 



5«A March, 1845. — The President in the Chair. 

Mr. James Murray^ Grarnkirk, was admitted a member of the So- 
ciety. The following paper was read:— 

IX.— -Porf/iey Ohservationg on the State of the Blood after taking Food, 
By Andrew Buchanan, M.D., Professor of the Institutes of Medicine 
in the University of Glasgow. 

Last year I read to the Society a memoir "On the White or 
Opaque Serum of the Blood;" the object of which was to show, that 
Vol. II.— No. 1. 3 
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after a meal consisting of various articles of food in comnum use the 
serum of the blood becomes white or otherwise discoloured, and con- 
tinues in that state for a period, longer of shorter according to cir- 
cumstances. It could not be determined, from the obseryations then 
narrated, whether this discolouration be produced bj oyer j sort of 
food, or follow only certain kinds of it. The present communication 
is principally intended to supply that deficiency, by giving an account 
of the effects of various simple alimentary principles, or definite com- 
binations of such simple aliments upon the colour of the Uood. 

Another object which I have kept in view is to give an account of 
a white substance different from that which gives the opaque colour 
to the serum of the blood, but which closely resembles it in appear- 
ance, and exists in the serum still more generally and in greater 
abundance. It first became known to me in the course of these 
investigations* It exists both in the opaque serum and in that which 
is transparent, and is precipitated by supersaturating the liquid with 
common salt, or with sulphate of soda and certain other salts to be 
hereafter mentioned. It is characterised by being inmiediately re- 
dissolved on adding a little more water than sufi&cient to re-dissolve 
the excess of salt, while it is again precipitated by adding the salt to 
supersaturation. 

I intended, farther, to have discussed the question of the existence 
in the blood of a fermentable principle, yielding carbonic acid gas on 
being treated with yeast; and had made a great variety of experi- 
ments with that object in view: but not having had sufficient time to 
repeat those experiments, so as to satisfy myself as to the true inter- 
pretation of them, I have omitted the subject altogether, except where 
it IS incidentally introduced. 

The investigations were conducted, as formerly, by examining the 
blood drawn from persons, who, after fasting from sixteen to twenty- 
four hours, had taken a full meal consisting of some simple aliment, 
or combination of such aliments. I shall narrate the observations 
nearly in the order in which they were made ; and, as nearly as pos- 
sible, in the words in which they were originally recorded ; as there 
will be less chance of error in this way than if I attempted to arrange 
and abridge them. I conceive, also, that a detailed account of these 
observations may not be without use to those who shall hereafter, I 
hope with better suoc^s, engage in similar inquiries: an objoct which 
should be kept more especiidly in view by physiologists, as their 
observations cannot, like experiments in the physical sciences, be 
repeated at will, but require oi^>ortunities not always to be obtuned, 
and of ^ich, tiierefore, the most ought to be made. This must also 
be my excuse for introducing sundry observations on the state of the 
blood not immediately bearing on the subject of this memoir. 

I begin by giving an account of the effects of Gelatin on the blood, 
with respect to which two series of observations were made. 
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GEi«ATorv--Oa the 2d of April, 1844, two stout men (to distinguish whom I shall 
employ the letters A. and B., as I shall employ other letters in the same way here- 
after,) after fiisting sixteen hours, had each for dinner two English pints of strong 
heef tea, (veal sonp was intended, hut iQonld not be had,) and half-a*crown*s worth 
of calf-foot jelly, being about the same measure of jelly. Each of them lost a few 
ounces of blood three hours after the meal, and the same quantity six hours after it. 

The seram of the blood first drawn from A. was opaline, but translucent; and 
exhibited nothiog r e ma rk a b le under the microscope. Hiat of the blood last drawn 
was yery milky, being so opaque that the brightest light could not pass through it; 
and under the microscc^e it showed innumerable yeiy minute amorphous particles, 
almost none of them being sphericaL The coagulum of this blood was natural, 
while that of the former was mottled, but without any translucent crust, the mottling 
being as if from the intermixture of florid and black blood. 

The serum of the other man's blood was much more abundant. That from the 
first bleeding was opaline, but less so than the corresponding serum of A. That 
from the second bleeding was more opaline, but still translucent in a good light. 
The coagulum of the latter was natural, while that of the former had a well- 
marked crust of transparent fibrin. 

Common salt was found to separate a white cream not only from the milky 
serum, (A. at six hours;) but likewise from the three opaline specimens--of whidi 
the explanation will be found below. 

These observations are alluded to in the last memoir, having been 
made immediately after it was submitted to the Society, but before 
it was printed. The conclusions to which they appeared to lead, when 
taken in connexion with the other observations there narrated, were, 
fmt, that the azotized articles of food, after being digested in the first 
passages, and absorbed into the blood-vessels, were found there, in the 
first instance, as the white substance which gives to the serum of the 
blood its milky colour; second, that oily substances appeared to con- 
tribute to the formation of the white matter; and, third, that most of 
the other non-azotized articles of food probably existed in the blood 
in the form of sugar. These conclusions were not, indeed, formally 
stated, because they were by no means established, and will indeed be 
i^own below to be to a certain extent incorrect; but I mention them 
here, as they give the clue to the experiments now to be described, 
which were undertaken with the view either of confirming or over- 
turning the hypotheses just stated. 

The object of the first trial wm to determine whether Starch — a 
non-azotized substance — made the serum white, and whetiier the 
serum was fermentable. Arrow-root was selected as one of the purest 
forms of starch; and as the conditions to be fulfilled forbade its being 
sweetened with sugar in the usual waj, it was seasoned with aromatics 
to correct its insipidity. 

Abbow-Boot.— On the 12th of April, C, after fissting sixteen hours, had for 
dinner arrow-root, made with water, and seasoned with mace and nutmeg. He took 
from half-a-pound to a pound of it. He was bled at three and at six hours after the 
meaL Tbo serum in both instances was quite transparent, without any white matter. 
The coagulum at three hours had a thick translucent fibrinous crust, marked with 
numerous red dots : that at six hours was natural. This man did not feel again 
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hungry so soon as the men fed with gelatin, as if the latter substance were dissolyed 
in the stomach more rapidly than arrow-root. 

The serom treated with yeast evolved carbonic acid gas in abundance, as did 
also the crassamentum liquified by expression through a linen cloth. 

It thus appears that pure Starch, taken as food, gives no white 
colour to the serum of the blood. This conclusion may be considered 
as established, as it will be seen below that the experiment was re- 
peated three times, and always with the same result 

I now proceeded to test the hypothesis farther in reference to 
azotized food. 

EoGS AND Milk. — On the 30th April, 1844, D., after fasting eighteen hours, had 
at noon a pudding, consisting of six eggs and a pint and a half of milk. He was 
bled twice, to the extent of eight ounces. The blood first drawn, three hours after 
the meal, gave but a small quantity of serum, which was opaline, resembling whey« 
The serum of the blood last drawn, at seven hours after the meal, was much more 
abundant. It had less whiteness, but still was not clear, being brownish like syrup, 
an appearance I have since found to depend frequently on the presence of a very 
minute quantity of the red part of the blood. The crassamentum of the blood 
first drawn had the translucent fibrinous crust well marked: that of the blood last 
drawn was natural. 

Both specimens of serum showed, under the microscope, a few spherical granules. 
On adding salt to that marked D, 3 hours, a white matter immediately rose to the 
surface, and continued there some days without showing any tendency to fall to 
the bottom. The other specimen marked D. 7 hours, gave, on the addition of salt, 
much more of the white matter than its colour led me to expect, and, as in the 
former case, the white matter showed no tendency to precipitate. In this respect, 
as well as in general appearance, the white matter resembled closely a very abun- 
dant specimen which I accidentally procured more than four years ago, and which 
has continued at the top ever since, although the phial has been frequently uncorked. 
I do not know from what diet it proceeded, but the present and two other trials 
mentioned below seem to me to render probable that it may have been fi*om eggs. 

I was particularly struck with the difference in the quantity of serum 
procured by these two bleedings, practised upon the same person, with 
an interval of only three hours ; that from the latter being about quad- 
ruple that from the former. I at first supposed that a large quantity 
of liquid must haye been taken in the interval, but on inquiry I found 
the man had taken no drink of any kind. The small quantity of the 
serum in the first case, therefore, was probably entirely owing to the 
cup in which the blood was received being very full, and the surface 
covered with air-bells. These air-bells cause the coagulum to adhere 
to the rim and sides of the cup, and thus prevent the separation of 
the serum. I have since more than once observed a similar deficiency 
from the same purely mechanical cause. 

FiBSiN. — On the same day, E., after fasting the same length of lime as D., had 
a pound and a half of beaf steak, carefully f^eed from fat. He was bled at the 
same periods after the meal. The relative quantities of serum firom the two bleed- 
ings were here reversed ; that from the latter bleeding being considerably less in 
quantity, and apparently from the same cause. The serum at three hours was of 
the colour of whey ; that at seven hours had the same hue, but less intense : in the 
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former a few ^obiiles were seen with the microscope ; in the latter numerous irre- 
gular particles. On adding as much salt as it could dissolve to the former, it 
immediately became quite opaque, and showed large flocculent white masses floating 
through it, which, however, had no tendency to ascend, and at length fell to the 
bottom. But for this last circumstance, the appearances would have been very 
much the same as are observed on adding water to an alcoholic solution of Cam- 
phor. The other specimen of serum was treated in the same way, with a similar 
result, only the flocculent precipitate was much less abundant. 

The coagulum of the blood first drawn had a fibrinous crust: that of the last 
drawn none. 

Two conclusions may be drawn from these last experiments: first, 
that the effect of the salt is not merely mechanical, but a true chemical 
precipitation ; and, second, that the white matter proceeding from dif- 
ferent kinds of food is probably not always the same, since in some 
cases it seeks the bottom, and in some the top. Subsequent trials 
tended to confirm both these conclusions. 

As this is the first time I have had occasion to mention the 
action of salt in causing precipitation from serum, I shall here explain 
the mode in which the salt requires to be employed: as the process 
will thus be more readily comprehended, than if I left the knowledge 
of it to be gleaned in the way I myself learned it, from the experiments 
to be hereafter mentioned. 

In the former memoir I described the action of salt in separating 
the white matter of milky serum to be purely mechanical, increasing 
the specific gravity of the liquid, and thus causing the solid particles 
diffused through it to rise to the surface. This I still believe to be 
the true mode of action of the salt, whenever it is added in less 
quantity than the serum is capable of dissolving; but no sooner is the 
salt added to saturation than it acts in a totally different way, and 
becomes a true chemical precipitant This I was led to find out fron^ 
my having adopted it as a consequence of the mechanical theory 
above stated, that the heavier the serum was made the more readily 
would the separation of the white matter take place ; and expecting on 
this principle to obtain at once a maximum effect, I added the salt 
till a portion of it remained at the bottom undissolved. Operating 
thus, I was surprised to observe the great increase in the quantity of 
the white product, which, as stated above, was much greater than 
could have been anticipated from the whiteness of the serum, and I 
even found afterwards that it could be obtained in as great abundance 
from serum which was perfectly limpid. I was thus assured that the 
salt added to saturation did not act in a mechanical way, but acted as 
a true chemical precipitant 

To the white substance thus obtained I gave, provisionally, the name 
of Pahulin; on the supposition that it proceeds from the alimentary 
matter or pabulum, which has just undergone digestion in the first 
passages. This name will accordingly be employed below to designate 
the white substance obtained from the blood by the process just 
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defcribed, or by analogous processes to be hereafter mentioned. This 
howerer is only done for conyenience, and without prejudging the 
questions as to the origin of the matter so designated^ and its relations 
to the white matter which gives the milkiness to the blood. 

EoGS. — On the 20tli of Maj, F. had for dinner six eggs, which were eaten without 
anj other accompaniment than a little salt. He was hied at two and at four hours 
after the meaL The serum was small in quantity in hoth cups, which were Tery 
All], and with the coagulum adhering, hj means of fh>th, to the edges, so that the 
whole serum laj on the surface of the coagulum. It was deeply tinged red. 

The serum from the hlood first drawn was kept two days, that the red matter of 
the hlood might suhside from it. During that time it threw up a cream spontane- 
ously. On filtering it, the white matter and a little oil were left on the filtering 
paper: the latter heing shown, as formerly, by drying the paper. The filtered liquid 
was quite transparent, hut on adding salt to supersaturation, a greyish sublimate 
separated, showing that the salt acted as a precipitant, if indeed that name may be 
applied to an agent separating a matter which swims on the surface. 

The serum from the blood last drawn threw up no cream, although kept the same 
time as the other spedmen. On adding salt in the usual way, a sublimate separated 
so abundant as to be equal to about one-fourth of the whole liquid in volume. It 
was loose and flocculent; greyish, like chewed meat; or more strikingly still — 
(although the physician only can appreciate the comparison)^like the character- 
istic discharge from the bowels in dysentery. It continued seyeral days at the top, 
with no tendency to subside. It was then skimmed off, and a part of it left behind 
subsided probably from the agitation. The sediment thus produced was completely 
redissolved on adding water, the solution being then quite transparent, but on 
again saturating with salt becoming turbid. 

The coagulum was, in both cups, natural. 

Caseik* — On the 29th of May, G. having taken no breakfast, had at 11 A.M. a Scotch 
pint of curds, (two English quarts nearly.) He was bled at two, and at four hours 
after the meal. The serum in both cups was very abundant, being after thirty hours 
about equal in volume to three-fourths of the whole blood drawn. That in the first 
cup was the most abundant, and the corresponding coagulum had a thick bufi^ 
eoat. The other coagulum had only a trace of a paler fibrinous crust. 

The serum in both instances was turbid ; but that was owing to a minute quantity 
of red colouring matter, which, subsiding in six hours, left both liquids beantifolly 
transparent, that from the blood first drawn having a greenish, while the other 
inclined to a yellow tint. Salt added to supersaturation gave an abundant precipi- 
tate, which partly rose to the surface, buoyed up by minute air-bells, but was 
chiefly di£fused through the liquid in voluminous flocks, and at length the whole 
subsided to the bottom. 

The tran^arent liquid placed under the microscope was observed to contain 
some minute entozoa (vibriones), although it was quite firesh. This was for^-iiz 
hours after the blood had been drawn, the weather being coldish at the time. I 
once before saw the same animalcules in blood taken from a man after a fast of 
sixteen hours. They were elongated, and of very rapid movement, and not accom- 
panied by any of the globular and elliptical infusoria which commonly show them- 
selves first in organic liquids undergoing decomposition. 

Thinking that other salts naturally contained in the serum, and 
therefore not likely to interfere with its chemical equilibrium, might 
cause a precipitate like common salt, I tried phosphate of soda, but 
on adding it to supersaturation it did not at all affect the limpidity of 
the serum ; and on afterwards adding common salt, the usual effect 
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was produced. I tried also bicarbonate of soda, but with no better 
snecess; and my stock of serum being exhausted, I abandoned the 
inquiry, but, as will be seen below, without losing sight of it 

Whitb-Fish Oh the 2d of June, H., after fasting the usual time, had four pounds 

of white-fish, of which he took a large proportion, with no other accompaniment 
than a little salt. He was hied at two, and at four hours after the meal. The serum 
on both occasions was scanty, obyiouslj owing to air-bells on the coagulum, which 
had caused it to adhere to the edge of the cup almost all round. The coagulum 
was red on the surface, and very loose in texture from retained serum. The serum 
in both cups was quite transparent, and on being supersaturated with salt, gave a 
voluminous precipitate like that ft'om milk already described. 

These two last experiments fully satisfied me, that partaking freely 
of a highly azotized diet does not necessarily occasion any milkiness 
in the serum of the blood. It appeared to me, however, probable, that 
the white matter which in these instances was precipitated by the salt, 
was the very same that in other circumstances causes the serum to be 
milky, the only difference being, that in the former instances the white 
matter is completely dissolved, and in the latter only imperfectly. 
Now, in the e3q)eriment made on the 12th of April, a man fed on 
arrow-root was found to have the serum of his blood transparent, or 
without whiteness, and no farther examination of its qualities was 
made except ascertaining that it was fermentable on the addition of 
yeast. But it was desirable to know whether a diet of Starch, although 
it did not render the serum of the blood milky, might not, as in the 
cases just detailed, introduce with it a white matter precipitable by 
salt. 

Abbow-Boot. — ^Accordingly on the 15th of June, M., after fasting the usual time, 
had a meal of arrow-root, prepared with water, and seasoned with spice. He took 
it readily, but not so much of it as was taken on the last occasion. He was bled 
at two, and four hours after the meal. 

The serum on both occasions was transparent, and with a greenish tinge. That 
from the blood last drawn gave a precipitate with salt, but not so abnndnnt as in 
several former cases. The other specimen gare a much more abundant precipitate, 
in part rising to the surface. This last also, on being filtered, left oily stains upon 
the filtering paper, as I have since found the serum of the blood very frequently do. 
I found the white precipitate from salt to be completely resoluble on adding as 
much water as brings the solution somewhat under the point of saturation. On 
again saturating with salt, the precipitate falls, and on again adding water, it is 
redissolved, and so for several times in succession. 

Does, then. Starch give a white precipitate with salt like the azotized 
principles? Before drawing this conclusion there are some causes of 
&llacy to be guarded against. The white matter may have proceeded 
from food taken before the fasti and the more abundant precipitate in 
the blood first drawn seemed to countenance this conjecture. The 
fast may not have been strictly observed. Both these sources of error 
will be precluded by drawing a little blood before the meal, and test- 
ing the serum with salt. Lastly, arrow-root contains a certain pro- 
portion of azotized matter, which, in some specimens examined by 
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him, Dr. R. D. Thomson fomid to be about three per cent This 
experiment appearing to me to be an important one, I repeated it twice, 
as will be seen below; and on one of these occasions a fast of upwards 
of twenty-four hours was rigidly observed before the meal, so as to 
remove entirely the second objection mentioned above, and diminish 
the first as much as I believe practicable. 

Abrow-Root — Starch and Suet. — On the 5th of July, O. and P., after a fast of 
sixteen hours which I had no reason to suspect was not faithfully observed, had, the 
former a mess of spiced arrow-root prepared with water, and the latter a pudding 
composed of two parts common starch and one of suet. They were both bled im- 
mediately before the meal, and again at two, and at four hours after it. 

The serum from the blood of O. was, the whole three times, quite transparent. 
On testing it with salt, the serum of the blood drawn before the meal gave a preci- 
pitate nearly as abundant as that from the blood drawn after the meal. The blood 
taken from P. before the meal gave a serum which was quite limpid, whUe the blood 
taken after the meal gave on both occasions a very white serum : that from the first 
bleeding after the meal threw up spontaneously a white cream, which on the third 
day was as abundant as I had ever seen it ; that again from the second bleeding, 
although equally white, yielded no cream. On filtering the creamy serum, the filter- 
ing paper after being dried was found stained with oil, which it was natural to 
think was occasioned by the suet ; but on filtering the corresponding limpid serum 
of O., who had taken only arrow-root, the oily staiif was found not less deep. The 
serum of P. gave a precipitate with salt as well before as after the meal, and that 
from the serum after the meal was far more abundant than could possibly have 
proceeded merely from the matter in suspension. The serum of P. before the meal 
was kept many days in a phial only in part filled, and yet continued quite free of 
any unpleasant smell, both then and when afterwards poured into an open glass, 
and allowed to remain till the water had all evaporated. I have met with several 
other instances of serum resisting putrefaction, but can offer no probable conjecture 
as to the cause of so remarkable a property. 

This experiment shows clearly the effect of an oily diet in giving 
milkiness to the serum, since the milkiness was as great from the diet 
of starch and suet just mentioned, as from the more highly azotized diet 
of flour and suet mentioned in the last memoir. To illustrate the mode 
in which the milkiness is occasioned, I added a few drops of oil to the 
limpid serum of the man who had dined on the arrow-root alone, and 
on shaking them together I found the liquid become turbid and throw 
up a kind of cream. This effect, which I had often before observed, 
I have been in the habit of ascribing to the action of the free alkali 
of the serum upon the oil forming with it a kind of emulsion. There 
are indeed good reasons for thinking that the white matter of milky 
serum is not a mere emulsion of this kind, but an azotized substance, 
yet it seems probable that the introduction of an oil into the blood is 
one, and probably the most frequent cause of the white colour of the 
serum. It is also worthy of remark, that the effect seems to be only 
occasioned by oil recently introduced with the food, since, as in the case 
just mentioned, we often find serum abounding with oil, and yet quite 
limpid, which must be owing to the oil, whether absorbed from within 
or from without, having been so adjusted by the processes of the vital 
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economy to the other ingredients of the bloody as no longer to disturb 
their chemical equilibrium. 

Reflections not less important are suggested by the fact brought out 
hj both the two last experiments, that the serum of the blood after 
a fjEist of sixteen hours gave a precipitate with salt added to supersa- 
turation. Was the fast not strictly observed by men who might 
naturally be supposed to care litde for the result of the experiment, 
and more for their breakfast of which they were deprived? Was the 
white matter from the supper of the previous night? or, lastly, does 
all serum give a white precipitate with salt? To this last query, which 
I had both put to myself, and which had been put to me by others, I 
had hitherto answered in the negative, relying upon a specimen of 
beautifully limpid serum which has been in my possession since 1840, 
and was shown to the Society last spring, and which I believed to 
have been saturated with salt, when most probably no more had been 
dissolved in it than was necessary to keep it from decomposing. Now, 
however, that the inquiry was again forced upon me, I examined a 
great many specimens of the serum of blood ; and I found all of them, 
without exception, to give a precipitate with salt, although in very 
different degrees of abundance. I next examined the liquid of the 
serous cavities, thinking that possibly it might not be effused till the 
secondary digestion was completed. In this, however, I was mistaken, 
as all the specimens of hydrocelic fluid which I examined gave a white 
precipitate with salt 

I was thus fully satisfied that in all ordinary circumstances serum 
contains a white matter precipitable by salt This, however, is by no 
means inconsistent with the opinion, that the white matter in ques- 
tion is the nutritious part of the food absorbed from the digestive 
passages, but, on the contrary, renders that opinion the more probable. 
Iodine taken so as to saturate the system, is found in the blood, in 
the liquid of the serous cavities, and in the synovia of the joints ; and it 
may be detected in the excretions not only as long as the medicine 
continues to be taken, but for four days thereafter.* If then a sub- 
stance taken once or twice daily, to the extent of a few grains, con- 
tinues so long within the body, it is surely not surprising that we 
should find there as uniformly traces of our food, which we take 
three or four times a-day or oftener, to the extent of several pounds. 

It was, however, desirable to determine with greater accurary, 
whether the white matter precipitated by salt from the serum of the 
blood was really derived from the recently taken food. To accomplish 
this object, three methods of proceeding suggested themselves, viz.: — 
to compare the quantity of precipitable matter found after taking 
food — 1st, with that found in the serum of a person who had fasted, 
honafidei for twenty-four hours — 2d, with that obtained from a person 

* London Med. Gaz., 1836. 
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labouring under some disease for which he had been put upon an 
antiphlogistic regimen — and lasU j, with that obtained firom an animal 
kept long without food. 

The first method being that most readily put in practice, was tried 
first. As a twentj-hour hour's fast is attended at least with eight hours 
of uneasy sensation, it could not be expected, unless enforced, to be 
rigidly performed but by a person interested in the success of the 
experiment It was also desirable that the person experimented upon 
should not be under confinement, but take as much exercise as possible 
to promote the assimilative actions of the systenL I therefore tried 
this experiment upon myself. 

Abrow-Boot. — ^I dined lightly between four and five o'clock in the afternoon of 
the 25th of Jolj ; in the erening I took exercise on horseback, and next day went 
about my usual arocations with a good deal of walking, till between fire and six in 
the afternoon, having taken nothing in the intenral but a draught of water before 
going to bed. I now had blood drawn from the arm by a medical friend, and 
thinking the opportunity a favourable one for trying the effect of starch, I dined 
upon arrow-root, prepared with water and sweetened with sugar, of whicb I itook 
a large bowlful — ^in appearance a mess for a ploughman, but which in reality con- 
tained no more than three ounces of dry arrow-root powder. I also drank freely of 
water sweetened with sugar, and was bled again three hours after the meat 

The serum from both bleedings was quite limpid, and of a deep amber yellow. 
That from the first bleeding had the deepest tinge ; on supersaturating it with salt it 
became slightly troubled, but without losing its transparency, and at length showed 
pale flocks, which became whiter in colour as they subsided to the bottom. The 
serum from the second bleeding gave a precipitate, which was likewise flocculent, 
of a more decidedly white ccdour, and more abundant, although very insignificant 
in point of quantity when compared with the precipitates obtained after a full 
azotized meal. 

This experiment shows, that abstinence from food for twenty-four 
hours, by a person in good health, taking active exercise in the open 
air, reduces to a minimum, but does not altogether remove the precipi- 
table matter of the blood. The two other experiments suggested above, 
lead to the same conclusion ; and the last further shows, that a very 
prolonged fast introduces a new complication into the question by 
occasioning an incipient decomposition of the blood. 

In the beginning of August I got firom a medical firiend some serum firom the blood 
of a man bled for a pleurisy, of which he died soon afterwards. It gave a scanty 
precipitate on being saturated with salt. 

On the 1 6th of August, a dog, which had been kept fifi;y-one hours without food, and 
had drunk little although allowed a free supply of water, was bled from the saphena, 
to the extent of about two ounces. The blood trickled slowly down the leg, and 
was coagulated in part before the whole had been received in the cup. Whether 
owing to this circumstance, or to the long fast, the serum was tinged deeply red, 
apparently fhmi the colouring matter being dissolved, for it was quite transparent, 
and did not lose the colour by standing at rest. Salt gave a precipitate, although 
little abundant. 

We may infer then from these experiments, that it is not possible, 
without carrying fasting to a greater length than prudence or humanity 
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pertiiit, to deprive the blood altogether of its white precipitate. This 
conclusion is quite conformable to what our experience of the persist- 
ance of Iodine in the bodj would lead us to expect It has, however, 
been ascertained that the white precipitate obtained from the serum 
of the blood bj supersaturation with salt, is most abundant after a 
meal ; that it is less abundant as the period of taking food has been 
more remote ; and that, after a fast of twentj-four hours, it is very 
insignificant in quantity. Still farther, after certain kinds of food, 
such as eggs, casein, and white-fish, a much larger quantity of white 
matter is found in the serum than after certain other kinds of food, 
such as starch. Last of all, the characters of the precipitate vary, so 
that it may either be made to swim on the surface, or sink to the 
bottom, according to the kind of food. It appears, therefore, not 
unreasonable to conclude, that this white precipitate proceeds from the 
food, being the newly digested nutritious matter introduced by certain 
aliments into the blood. 

The only other view that can be taken of the nature of this preci- 
pitate, is, that it is occasioned by the salt re-acting upon the albumen 
dissolved in the serous liquid. This view does not seem to me recon- 
cileable with the great variations in the quantity of the precipitate, 
without any corresponding difference in the quantity of the albumen. 
Thus in a specimen of hydrocelic serum, of which the specific gravity 
was 1*038,* the precipitate was so scanty as merely to render the liquid 
a little turbid; and in another specimen of the same kind of serum, of 
which the specific gravity was only 1*025, the precipitate was in great 
abundance. The following considerations and experiments may serve 
to elucidate this question. 

After finding that hydrocelic semm gave a precipitate with salt, I took the 
opportunity afforded by my getting a plentiftil supply of that liquid, to resume the 
inquiry mentioned above, as to whether any other saline substances acted in the 
same way upon serum as common salt. I first tried the sulphate of soda, which I 
found to produce the same effect as the common salt, only I thought the precipitate 
for the most part more abundant. I found also that this precipitate was immedi- 
ately redissolved on the addition of water, and was again thrown down on super- 
saturating with the sulphate. On afterwards trying this salt with the serum of the 
blood, I found that the precipitate obtained sometimes floated, and sometimes fell 
to the bottom, and that in this respect there was not always a correspondence in 
the action of the two salts on the same liquid. 

I found sulphate of magnesia to act in the very same way, so that I 
been in the habit of employing commonly these three salts as precipitac 

I found that neither the sulphate of soda nor the common salt thre'v 
whole precipitable matter contained in the serum. To show this, I satn 
serum with each of these salts separately. I then remoyed the predpit 

* This specific gravity is, I believe, the highest upon record of any serous 1 
serum was taken from one of the Btrongest men in this city, who has labo 
hydrocele for about ten years, and from whom I have regularly removed it 
of from U2L to ten months. The specific gravity mentioned above was detem 
hydrometer, but to remove all doubt, I had it again determined with great 
the balance, when it was found to be 1*0377. 
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filter, 80 as to get the liquids again quite dear. I now saturated each solution with 
the salt not before dissolved in it, when I obtained a fresh precipitate in each about 
as abundant as at first. Still farther, on filtering the liquids again, and saturating 
with sulphate of magnesia, I obtained an additional precipitate, but much less 
abundant than I obtained with that salt used in the first instance. 

I now tried various other salts, the mode of action of which will be best seen 
firom the following Table, firom which are excluded all saline substances, such as the 
acetate of lead, chloride of mercury, and sulphate of alumina and potass, which, in 
whatever quantity added, produce a precipitate in serous liquids. It comprehends 
only those substances, which may be added in any quantity under the point of satu- 
ration, without troubling the serum. These may be divided into three classes. 
Some of them like common salt, produce a precipitate resoluble on the addition of 
water; some, like the carbonate of potass, and muriate of lime, cause a precipitate 
not resoluble by water, and some, like the phosphate of soda, cause no precipitate. 



Chloride of Sodium, Abundant Precipitate, Resoluble. 

Sulphate of Soda, Do. Do. 

Carbonate of Soda, Considerable, Do. 

Sulphate of Magnesia, Abundant, Do. 

Tartrate ofPotass, Do Do. 

Tartrate of Soda and Potass, ...Considerable, Do. 

n. 

Carbonate of Potass, Abundant, Not Resoluble. 

Bicarbonate ofPotass, Slight, Do. 

Muriate of Lime, Abundant, Do. 

ni. 

Phosphate of Soda, No Precipitate. 

Borate of Soda, Do. 

Bicarbonate of Soda, Liquid slightly turbid. 

Sulphate of Potass, ^ Do. 

Nitrate ofPotass, No Precipitate. 

Chlorate ofPotass, Do. 

Hydriodate ofPotass, Do. 

Triple Prussiate, Do. 

Sulphate of Iron, Do. 

Carbonate of Ammonia, Do. 

Muriate of Ammonia, Do. 

A solution of the albumen ovi gives a precipitate on being saturated with salt, 
but it is not resoluble on the addition of water. 

I may now relate a few additional experiments and observations, 
some of which were made before those last mentioned, but the account 
of them was deferred, not to interfere with the preceding argument 

Chtlb and Sebum.— Having obtained a little chyle from the thoracic duct of a 
dog fed a few hours previously with oatmeal porridge and milk, I mixed it with some 
serum which I had brought with me for the purpose. It rendered the serum turbid, 
and very like in appearance to that which separates from blood after taking food. 
A very delicate voluminous coagulum soon formed in the liquid. 

Serum op Diabbtio Blood. — ^Towards the end of July, I obtained from a medical 
friend some veiy opaque serum from the blood of a woman labouring under dia- 
betes, for which she had been bled three times, the blood each time exhibiting the 
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same characters. The discolouration was occasioned by a flocculent brownish white 
matter, which, in the course of two days, collected in the upper half of the vessel, 
leaving the liquid below quite clear. This matter exactly resembled in appearance 
that separated by salt, and this strengthened the opinion which I had begun to 
entertain, that the substance separating spontaneously and that separable by salt, 
were mere modifications of the same substance. On drawing off the clear liquid, 
and saturating it with salt, it gave a precipitate not less abundant than that which 
had previously separated spontaneously. As I had never before seen serum so 
loaded with alimentary matter, I inquired as to the diet of this woman, and found 
it to consbt daily of beef 24 oz., bread 12 oz., milk 12 oz., cabbage 6 oz., 
and 11 lbs. of drink including the milk. She took besides 3 gr. of opium daily 
The urine amounted to 26} lbs. on an average in the twenty-four hours, and 
was highly saccharine. 

It is also worthy of remark with respect to this serum, that after it had been a 
day in my possession I found it to have a most distinct acid reaction. This fact 
can scarcely be explained, but on the supposition that the serum contained sugar, 
which had been converted into lactic acid. 

Herrinos. — On the 2d of August, after a fast of eighteen hours, R took a full 
meal of firesh herrings, with no other accompaniment than salt. He was bled im- 
mediately before the meal, and at two, and four hours after it. 

The serum from the first bleeding was quite limpid, that from the second was 
highly opaline, and that from the third was quite opaque. All of them gave a 
precipitate with common salt, but in none of them was it very abundant, and in 
the first it was little less in quantity than in the two last. On the other hand the 
two last gave a very abundant precipitate with sulphate of soda, while the first 
gave only a scanty one. 

In all probability a much larger precipitate would have been 
obtained from the blood of this man, had the bleeding been deferred 
to six or eight hours after the meal, for it may well be supposed that 
the digestion of such a heavy meal would be laborious, and, therefore, 
probably the alimentary matter would be late of entering the blood- 



PoTATOBS— "Whisky.— On the 9th of August T., a stout healthy man, after 
fasting eighteen hours, dined abundantly upon potatoes and salt. He was bled at 
four hours after the meaL He had then three glasses of Glenlivet whisky with hot 
water and sugar, and half-an-hour thereafter he was again bled. 

The serum from the first bleeding was rather scanty: that from the last very 
abundant. Both were quite limpid, and of a yellowish-green tinge, less deep in 
the latter. Both gave a scanty precipitate with common salt and sulphate of soda : 
but it was remarkable that while the latter gave the most abundant precipitate with 
common salt, the former gave the most abundant with sulphate of soda; and that 
while the precipates with the salt were truly such falling to the bottom, the matter 
separated by the sulphate of soda was in both cases more properly a sublimate 
rising to the surface. 

There was a most striking difference between the clots obtained from these bleed- 
ings. That from the first was quite natural, being red on the surface, and without 
contraction ; while that from the second was cupped and bufiy. The buff, when 
seen under the serum, was like that of inflammation ; but when viewed attentively, 
after pouring off the serum, it was found to consist of transparent fibrin, with very 
opaque filamentous and granular particles imbedded in it. 

The only conclusion that can be drawn from the last part of this 
experiment is, that alcohol has no effect in rendering the serum of 
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the Uood white; baft it would require to be repeated several times to 
enable us to judge, whether the appearances of the clot were really 
due to the action of the alcohol, or were owing to some accidental cir- 
cumstance. 

E008. — On the 16th of October, U., after fastmg sixteen hours, had six eggs for 
dinner, which were eaten, as before, with a little salt and nothing else bnt water 
for drink. He was bled immediately before the meal, and again four hours after 
it. The serum from the first bleeding was limpid, and, on supersaturating it 
with salt, gave a true precipitate falling altogether to the bottom. The serum 
from the second bleeding was whitish, and, on being treated in the same way, it 
gave only a scanty precipitate, but a very abundant sublimate, which remained 
swimming at the surface for many days thereafter. The coagulum of the blood 
first drawn had a plentiftd fibrinous crust, veiy transparent ; the other coagulum 
wasnatnraL 

This result corresponds with those obtained on two former occasions 
mentioned above, when eggs had been eaten. The experiment was 
repeated, for the purpose of confirming an argument which has been 
employed above as to the source of the white matter of the serum* It 
is obvious, that the meal of eggs either introduced into the blood a 
sublimable substance not before present, or that it altered the quality 
of some substance previously existent; which last is a less probable 
supposition. The small quantity of the serum first obtained, prevented 
any comparison of the relative quantities of the precipitates. 

The following conclusions may be deduced from the observations 
and reasonings contained in this and the former memoir. 

1. The serum of the blood of a healthy man fasting, is perfectly 
i^*ansparent, and of a yellowish or slightly greenish tint 

2. A heterogeneous meal, such as that usually set on the tables of 
the rich, renders the serum white. 

3. The whiteness may commence as early as half-an-hour after 
eating, and may continue ten or twelve, and sometimes as long as 
eighteen hours, according to the kind and quality of the food, and the 
state of the functions of primary and secondary digestion. 

4. Starch, and Sugar^ and {probably ail vegetable substances desti- 
tute of oil, give no whiteness to the serum of the blood. 

5. FOyrWi Albwnen, and Casein, and probably ProteirH^ompounds in all 
their forms if destitute of oil, give no whiteness. 

6. Oils combined, whether naturally or artificially, with protein- 
compounds or with starch, render the serum of the blood white ; pro- 
bably, therefore, oils produce that effect in whatever way taken. 

7. Golatin seems to render the serum of the blood white ; this, 
however, cannot be considered as certainly established, as there may 
have been some fat in the beef-tea which was taken along with the 
calf-foot jelly in both experiments on which the above conclusion rests. 

8. The coagulum of the blood very frequently exhibits, after taking 
food, a crust of pcUucid fibrin, or of pellucid fibrin dotted with more 
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opaque particles, and with little of the contraction technicallj named 
" cupping.'* 

9. The appearances of the coagulum just mentioned are much 
more common after azotized than after non-azotized food. . 

These conclusions relating to the visible characters of the blood 
may be considered, with the single exception above mentioned, as well 
established. The conclusions which follow relate chiefly to the chemi- 
cal properties of the Uood, and are not worthy of the same reliance ; 
but the evidence on which they rest has been laid before the reader, 
and he must judge of them for himself. 

1. The substance defined above under the name of Pabulin, is most 
abundant in the blood a few hours after taking food, sooner or later 
according to the rapidity of digestion. 

2. It is less abundant as the time when food has been taken is more 
remote, and is small in quantity after a fast of twenty-four hours. 

3. It is much more abundant after azotized, than s^ter non-azotized 
food. 

4. It varies in quality, floating or subsiding, according to the kind 
of food taken. 

5. It is probaUy analogous in nature to the white substance which 
gives colour to the serum of the blood. 

6. The difiBsrence between these two forms of this substance proba- 
bly is, that it is sometimes combined with an alkaline, or earthy salt 
(choride of sodium, sulphate of soda, &c.), mid sometimes with an oily 
body (stearate of glycerine, &c). In the former case, it seems to 
dissolve completely in the blood, while in the latter it is only partiaUy 
dissolved, and renders the serum opaque. 

7. The azotized principles of the food are probably made to com- 
bine, in the digestive tube, with the alkaline, earthy, and oily salts 
mentioned above; and thus become capable of being absorbed into 
the blood. 

8. The alkaline and earthy compounds are probably absorbed 
directly by the blood-vessels, while it seems to be well ascertained 
that the oily ccHnpounds are absorbed through the lacteals. 

The subjoined table exhibits, at one view, the results of the observa- 
tions contained both in this and the preceding memoir, so far as they 
relate to the visible characters of the blood. 

{Beefsteak, r J hour, Whitish, Natural 
Bread, «... J l hour 40 minutes,. .White, « Do. 
£:^;::::::::::: V« ^^-^ ^^-p^^ f cS '''"'""" 

rBeef Steak.- fBefore, Do Natural. 

KBread, I ^ ^^^^ ^^ minutes,.White, Pellucid Crust. 

^ vSouD I 3 ^^^"^ 15 "^i^^tesr ^^ ^^' 

1-18 hours,. Limpid,« Do. 
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Diet ^^U!?ibSS^1?** Se'um. Coagntum. 

Beefsteak, fBefore, Do Natural 

^"^ J 2 hours 10 minuteSj.Whitish, Do. 

^^**^*^ ^ 8 hours, Gmel-like, .PeUudd Crust. 

18 hours, .Whitish, Do. 



Soup,.. 
^Porter, 



(WheatenFlour P^*^'^ -^-^^^ ^atwn^ 

isuet, i ^J*^""' • T^t^^. ^' 

^ 6 hours, Milk-white,... .•• Do. 

(CalfFootJelly, ( 3 hours, Opaline,.. Mottled. 



8. 



9. 



iBeefTea, 1 6 hours...... Quite Opaque,... NaturaL 

(Calf FootJelly, < 3 hours, Opaline, Pellucid ( 

(Beef Tea, t 6 hours, Very Opaline,...Natural. 

{Arrow-Root,... f 3 hours, Limpid, Pellucid ( 
Spiced, ( 6 hours, Do NaturaL 

(Eggs, ( 3 hours, White, Pellucid ( 

iMilk, 1 7 hours, Whitish, Natural. 

(Beefsteak, ( 3 hours, White, Pellucid ( 

iWithout Fat, .. X 7 hours, Whitish, Natural 

hours, Do Do. 

hours, Do Do. 

hours, Limpid, Bu% ( 

hours, Do. Slight Pellncid Oust. 

■^^^^ illZi: 



10. Eggs, |2honr8, Do Do. 

U.Cnrfs&Whey,... i '"'°"^ ^^^^ .Bu% Crust. 

' (.4 boon, 

12.Wlute-FiBli, J!!!"''"' ^ ^T^ 

i 4 hours, Do Do. 

.g (Arrow-Root,... ( 2 hours,... Do Do. 

iSpiced, (4 hours, Do Do. 

-, (Arrow-Root,... ( 2 hours, Do m... Do. 

(Spiced, I 4 hours, Do Do. 

j5 (Starch, ( 2 hours, White, Do. 

(Suet, 1 4 hours, Do Do. 

,g f Arrow-Root,... (Before, Limpid, Do. 

(Sugar, ( 3 hours, Do Do. 



17. 



{Beefsteak, 
Bread, (Thick from dif- 

Cabhage, (fuse grey flocks. 

Milk, 



^Before, .Limpid, Do. 

18. Herrings, -| 2 hours, Opaline, Glistening. 

V 4 hours, ....Quite Opaque,... Do. 

19. Potatoes, 4 hours, Limpid, Natural 

20. Alcohol, J hour, Do Bufl^r. 

21 Emrs. (Before, Do Fibrinous Oust. 

^^ ' ( 4 hours, White, Natural. 
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I2ih March, 1845. 

A Conversational Meeting of the Society was held this evening, in 
the Merchants' Hall, at which upwards of 400 persons were present 

The chief cariosities shown on this occasion were the specimens of 
French art and manufacture, purchased by Government at the late 
Exposition at the Champs Elys^es in Paris for the School of Design 
in London, and which have been sent down for inspection to the 
institution in Glasgow, the directors very handsomely placing them 
at the disposal of the Council of the Philosophical Society for this 
evening. These articles are of a choice and valuable description, and, 
presenting a high standard of excellence in various branches of art and 
manufacture, the study of them in the recently established institutions 
for the use of which they are intended cannot fail to stimulate the in- 
genuity of our own artisans and manufacturers. One of the most 
curious was a drawing or pattern for a rug, being a specimen of the 
manner in which French designs are executed for the manufacture of 
these articles. It might be about twelve inches long, by about six or 
eight in breadth, and consisted of a series of figures of flowers, drawn 
and coloured wiUi exquisite skill, finished with the minuteness and 
nicety of miniature painting, and showing an amount of labour which, 
it was stated, would be poorly compensated to the artist by four- 
teen guineas, the price at which the pattern was purchased. There 
were a number of specimens of pottery, and glass manufacture, and 
jars and vases cast in metal, remarkable for their classic elegance of 
form and beauty of design. Amongst these were— a valuable bronze 
vase, with an allegorical design, representing two groups of figures, the 
most prominent of which were Justice and Peace on one side, and 
Patience and Hope on the other, all the figures being produced with 
admirable sculpturesque effect A jar in conmion Beauvais ware — the 
coarsest potter's clay, in &ct — showed in a remarkable manner the 
value of art in moulding forms of peHect grace and symmetry out of 
the most ordinary and inexpensive materials. One of these elegant 
jars might cost sixpence, and in France they are much sought after 
for household purposes. A vase cast in argent-platina, of singularly 
fine proportions ; the chasing elaborated with the minuteness of insect- 
work ; produced in the atelier of M. Rudorf ; the price of this article 
was forty guineas, being considered a perfect specimen of the art, 
and without its equal as yet in British manufacture. Glass-china 
vase, from the work called Choisi le Roi, situated on the Seine, 
about seven miles from Paris; value £16. In this specimen the 
classical proportions of the other vases were produced in a material of 
exquisite delicacy, combining the purity of crystal with the pearly 
whiteness and transparency of the finest porcelain, and affording a 
ground susceptible to the minutest shades of the pencil Vases of this 
description are. painted by the hands of ladies ; and the present speci- 
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men bore testimony to the industrj and taste with which the paintings 
are executed. Two Terra Gottas moulded in common tile-claj, and 
intended for holding flowers ; — ^both very pretty examples of the 
same union of taste and economy already noticed. Four specimens 
of enamelled ware, another cheap and beautiful invention, applicable 
to a variety of purposes, such as plates, dishes, and other articles 
made of earthenware. The figures are moulded in intaglio instead 
of in has relief, and the mould may be wrought by any man who can 
make bricks and tiles, and with equal ease and expedition. When 
the cast is hardened, it is covered with a coat of enamel or varnish 
in the usual way ; and the lowest lines or hollows of the itUagUo 
being designed to throw up the shaded parts of the picture, tiiey 
receive the thickest coating of varnish, while the more elevated 
lines take on the least, and the mixture of light and shade thus pro- 
duced is so well managed as to give the picture all the prominence to 
the eye of has relief. Amongst the more finished and valuaUe specie 
mens of porcelain manufacture was the Adelaide Vase, painted in 
enamel, in imitation of middle-age art, the painting, as in a former 
instance, being don& with the pencil There was ako a slab of lava, 
enamelled and painted in a beautiful manner. It is stated Uiat slabs 
of this seemingly' impracticable material are now used in Paris for 
the purpose of painting on their enamelled surface the names of the 
streets. They are thus rendered impervious to atmospheric influence, 
and are considered indestructible. Among the other casts in metal 
were part of a bronze architrave of the door of the church of the 
Madeleine at Paris, and which cost £14 ; and casts of ornamented 
outer plates of locks, in iron and brass, cleverly designed and moulded ; 
besides a variety of bronze figures, &c. Some ingenious specimens 
were also shown of carving in leather, in imitation of casting ; and 
specimens of the ornamental flooring used in the houses in France, 
where they have no carpets. But the French are rapidly acquiring 
a taste for this domestic luxufy, and have fairly commenced the 
manufacture of carpeting, which promises soon to become an item of 
great importance in the trade of the country. Considerable attention 
was paid to a specimen of their carpeting exhibited in the room, and 
which exceeded ours as much in the beauty of the pattern, as it fell 
short of the Britii^ manu£EU)ture in the fineness of the fabric* In like 
manner, the white damask table-cloth was unknown in France eight 
years ago, but is now both manufactured and used in the country, and 
a specimen exhibited on the present occasion evinced still greater 
progress than in the case of the carpet manufSEicture. But, however 
deficient the French may be in the production of these articles, as 
compared with our own manufactures, the profuse display of gorgeous 
damask silk, firom the factories of Tours and Lyons, must have chal- 
lenged universal admiration by the superiority of their fabric and 
designs. Some of the richest effects were brought out in these 
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manufactares by using glass thread, which is prepared so fine as to 
be capable of being tied in knots without breaking, and woven in 
every respect like ordinary thread. But the fabric which excited 
the strongest interest, both on account of its beauty and its novelty 
and ingenuity, was a large square of Wool Mosaic, or India-rubber 
cloth, a manufacture peculiar to France and some parts of Germany. 
The pattern was perhaps the most perfect, in respect of design, of any 
work of art in the exhibition. The flowers and leaves were copies 
from nature, and were much admired for their botanical accuracy. 
Even the least prominent of the plants represented in the composi- 
tion, such as the fronds or leaves of f6ms, were delineated witli so 
much fidelity, as to enable botanists to . distinguish the different 
species, and give them their specific names. The triumph of art in 
this instance is the more remarkable, that, after the design passed 
from the hands of the pattern-drawer, it was wrought into the fabric 
by one of the most complicated processes that can well be imagined. 
The pattern is, in fact, produced in the fabric by the ends of threads 
standing out transversely from a foundation of India-rubber cloth, 
and not, as is usually the case, by the threads being interwoven longi- 
tudinally. In order to understand how this is accomplished, let us 
suppose a piece of cloth equal in size to the square of a good-sized hand- 
kerchief, to represent, not the upper surface of the threads of which 
it is woven, but the ends of the threads ; and suppose farther that the 
threads, tlms piled in successive layers, extend inwards for perhaps a 
yard, like the straws in a hay-stac£ Then these threads are coloured 
throughout their whole length, according to the place which each 
hcdds in the pattern ; and the way in which the surface is prepared 
is by making a transverse section of the whole mass of threads, which 
is then embedded in a foundation of India-rubber cloth. It will be 
seen, therefore, that the operation bears some resemblance to the lapi- 
dary^s process of cutting a transverse section of recent or fossil wood. 
The manufacturer of wool-mosaic, having his pattern arranged to a 
given depth, cuts section after section off one end of it, till the whole 
has been sliced down. The advantage of conducting this part of the 
process apart from the other, is, that when the fabric is indented in 
the India-rubber, it preserves its velvety softness and clearness, which 
would be lost were it woven along with the India-rubber cloth. The 
cloth is sold at £5 a yard. 

An exceedingly interesting and inslxuctive part of the exhibition 
consisted of the electric telegraph, and electric clock, constructed by 
Mr. Bain of Edinburgh, which are now well known and appreciated. 
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I9th March, 1845. The Presidbnt in the Chair. 

A report from the committee appointed to arrange the Conversa- 
tional Meeting was read and approved of. The following paper was 
read: — 

X. — On the Action of Bleaching Powder an the Salts of Copper cmd 
Lead. By Walter Crum, F.R.S., Vice-President of the Society, 

In February, 1843, 1 read to the Philosophical Society of Glasgow 
an account of a rose-coloured oxide of copper which I had obtained 
by the action of bleaching powder and lime upon nitrate of copper. 
Although I had then made numerous analyses of this substance, pre- 
pared under a variety of circumstances, I had been unable to obtain 
from it the full amount of oxygen which a definite compound must 
contain, and delayed therefore to make it ^eurther known until I should 
have the opportunity of producing it in a purer form. In the . mean- 
time the rose-coloured substance has been noticed, and correctly de- 
scribed by Kriiger of Berlin, as a combination of the oxide, or, as he 
calls it, of cupric acid, with lime. Having completed my experiments 
on this subject, as far as my leisure will permit, I shall now state the 
results I have obtained. 

When the hydrated oxide of copper is added to a solution of bleach- 
ing powder it soon changes colour, particularly when assisted by heat, 
and becomes brown. Oxygen gas is then plentifully disengaged, and 
the effervescence continues till the whole of the hypochlorite of lime 
is decomposed. The brown precipitate suffers no change during this 
decomposition; when separated from the soluble matters, it is found 
to contain no chlorine, and no excess of oxygen; it is anhydrous oxide 
of copper. Hypochlorite of soda produces the same effects. 

If we add nitrate of copper to a solution of bleaching powder in 
which is mixed a considerable quantity of lime, and previously cooled 
to the freezing point of water, a bluish green precipitate is formed. 
When the precipitate subsides, we find the solution of a fine Uue colour, 
and containing copper ; but in what state I have not examined. As the 
heat advances to the ordinary temperature, the copper in solution, as 
well as the precipitate, changes colour, and both at last become an 
insoluble purplish black powder. Oxygen gas is disengaged during 
the latter part of this process, and continues for some time to prevent 
the precipitate from subsiding; but after twenty or twenty-four hours 
the evolution of gas nearly ceases, the particles having united into 
larger grains sink to the bottom of the vessel into moderate bulk, and 
may then readily be separated from the soluble matters, by repeated 
mixing with cold lime-water, and drawing off the clear liquid with a 
syphon. The precipitate thus obtained is, as I have said, nearly 
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black; but by triturating upon a piece of glass, it is seen that its real 
colour is rose. 

Exposed to the action of boiling water, oxygen gas is disengaged 
from this substance, and brown anhydrous oxide of copper is left be- 
hind. Acids dissolve it, with the liberation of oxygen gas, mixed with 
the carbonic acid taken down by the lime. The solution in nitric 
acid gives no precipitate with nitrate of silver. Exposed to the air 
the substance is speedily changed into green carbonate. In attempt- 
ing to press, and then to dry it in vacuo over sulphuric acid, a large 
proportion was changed into the brown oxide, mixed with carbonate. 
It can only, therefore, be examined in the moist state, and newly pre- 
pared. I shall describe the process by which I have obtained the best 
results. 

20 grains of black oxide of copper, prepared by calcining the nitrate, 
are dissolved with the assistance of heat in 70 grains of nitric acid, 
spec. grav. 1*35. 50 grains of fresh hydrate of lime, sifted through a 
fine calico, are mixed with 1 lb. solution of bleaching powder of spec, 
grav. 1-06, and added to the solution of copper. When the precipitate 
becomes granular, as already described, it is quickly washed by alter- 
nate mixing with lime-water, and decanting after subsidence, until the 
lime-water comes off nearly pure. The precipitate is then put into a 
wide tube over mercury; an excess of sulphuric acid is added to it; 
and, after pouring out as much as possible of the solution which is 
thus formed, caustic soda is added to absorb the carbonic acid. In 
six experiments made in this way, 20 grains oxide of copper produced 
a compound which yielded of oxygen gas, after the necessary correc- 
tions — 

1-876 

1-886 

1-748 

1-916 

1-796 

1-747 

Mean 1*828 grains^ 

By calculation, 20 grains CuO, changed into CU2O3, ought to yield, 
by Berzelius' numbers, 1*98 grains of oxygen, or 1-888 by Dr. Thom- 
son's weights. A nearer approximation than in the foregoing results 
is scarcely to be expected; for although there was no perceptible dis- 
engagement of gas during the washing of the precipitate in these 
experiments, it is certain that oxygen always escapes during the 
time so employed. 

The quantity of lime necessary to the production and stability of 
this oxide, is not more than one equivalent after saturation of the 
nitric acid. One atom of lime to three of copper gave only 0*568 
grains of oxygen gas, instead of the mean quantity of 1*828. Two 
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atoms to three of copper yielded 1*295. I conceive the rose-coloured 
powder, then, to be a compound of an oxide of copper with lime, in 
which the copper exists in the state of sesquioxide, Gu^Oj. 

I have not succeeded in producing this oxide by means of the 
hypochlorites of potash or soda» even with the alkali in great excess; 
but by adding caustic soda to a solution of hypochlorite of lime, and 
afterwards nitrate of copper, we obtain the calcareous compound (lime 
being precipitated along with the copper) in a state of division so fine 
as to show the rose colour as soon as it is formed. This method, how- 
ever, does not serve for the purposes of analysis, for the powder never 
becomes granular, and remains therefore too bulky to be washed. 

It will now be observed that the dehydrating action of the hypo- 
chlorites upon oxide of copper depends upon the momentary forma- 
tion of a sesquioxide, in which the oxygen has replaced the previously 
combined water. 

The solution of bleaching powder in which the sesquioxide has 
been formed is of a fine, but very pale pink colour; and contains so 
small a proportion of its colouring ingredient, that the nature of that 
body can scarcely be discovered by analytical means. The second 
washing of the oxide is colourless ; but if a very minute portion of 
sulphate of manganese be added, the pink colour is restored. When 
manganate of potash is dropped into nitric acid, the well-known red 
colour of hypermanganic acid is produced. Dropped into lime-water 
its colour is bluish green; but in bleaching liquor, even with excess of 
lime, the manganate yields the peculiar amethystine colour of the 
solution in which the sesquioxide of copper has been (nroduced. 
Bleaching powder has long been said to contain manganese, which is 
believed to pass over, during its formation, along with the chlorine, in 
the state of the gaseous hyperchloride of Dumas ; and to this I at first 
attributed the pink colour of the original solution, but I afterwards 
found that it could be reproduced from the Irish limestone which I 
employed. 

The vessel in which the sesquioxide has been produced, is lined 
with a beautiful rose-coloured deposit, which remains attached to the 
glass when the other matters are washed out; but it fades away in a 
few hours, particularly when exposed to light, and cannot even be long 
preserved in the solution which forms it Dissolved in dilute nitric 
acid, copper is found in the solution, and no manganese. There can 
be no doubt, that, like the precipitate, it is the sesquioxide of copper 
in combination with lime. 

The red oxide of iron has also the power of decomposing the hypo- 
chlorites. This fact, as well as the formation of a superoxide of 
copper, was observed many years ago by Mr. Mercer of Oakenshaw, 
and stated by him to the British Association in 1842, in a paper con- 
taining some interesting speculations on these and other weak affinities, 
which give rise to many of the phenomena of catalysis. 
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When a dear solution of Ueaohing powder is mixed with nitrate of 
copper, a light bluish green powder precipitates, the bulkiness of which 
readers it 8<»newhat difficult to wash. This powder is very slightly 
soluUe in water, and scarcely changes colour in boiling. Heated in 
a glass tube over a spirit^IaiBp, chloride of copper sublimes into 
a eooler part of the tube, and water escapes. The residue consists of 
black oxide of copper, mixed with a quantity of chloride, which may be 
s^>arated from tbo oxide by washing. Professor Graham, who sug- 
gested to me this experiment, remarked on the anabgous effect of 
boiling water in separating water from a hydrate. It proved to be a 
hydrated oxichloride of copper — ^the substance known by the name of 
Brunswick green, and found in a variety of other circumstances. 
Analysis gave me a result approaching more nearly to 3 GuO, Cu 01 
than to 4 GuO, Gu Gl ; but the presmice of carbonate in the specimen 
left me in doubt upon this point, and I could not resume the inquiry. 
In this reaction the whde of the hypochlorous acid is set free. 

4 (GuO N05) + 3(GaO GIO, Ga Gl) = 

4 (GaO NO5) + 3 GuO, Gu CI, + 2 Ga Gl + 3 GIO. 



Peroxide of lead is often produced by passing a stream of chlorine 
through a solution of sugar of lead. The chloride which accompanies 
it in this way may be also converted into peroxide, by employing a 
solution of Ueaching powder instead of chlorine. By adding free 
lime to the bleaching powder, and applying heat, we obtain a com- 
pound, nearly colourless, of the peroxide of lead with lime: — Dis- 
solve in water 1 lb. of nitrate of lead, and add it, along with three 
equivalents of lime, to 16 lbs. of a sdution of bleaching powder, 
sp. gr. 1*08. Heat the mixture gradually to 160^ Fahr., and stir 
it frequently during five hours. Pour off Uie clear liquid, add 16 lbs* 
moire of the same solution, and ocmtinue the heat three hours longer. 
The combination is obtained with only a slight brown tinge. 
It is quite insoluble in water, and, when dried, does not alter in the 
air. Nitric acid, by dissolving the lime, leaves the peroxide of a jet 
black colour; and, therefore, much deeper than that obtained by any 
of the processes usually employed. I have had no means of determin- 
ing the proportion of lime contained in this plumbate. With less than 
two equivalents to one of oxide the compound is not white. An 
excess of lime cannot afterwards be dissolved away by an acid without 
discolouring the salt. 

I found it convenient in these experiments to prepare a quantity of 
cream of lime, by dropping newly burnt lime into boiling water, stirring 
up, allowing the sand and the grosser parts to subside, and pouring 
off the superstratum. When this again had subsided for some time, 
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the water was poured awaj, and the cream of lime which remained 
corked up in small botdes for use. By this means I had always at 
hand a quicklime, whose equivalent I knew, free from sand and free 
from carbonate. Marble, of course, answers best for this purpose. 

Manganese again appears in the nitric acid which has been employed 
to decompose the plumbate, in the state of the pink-coloured hyper- 
manganic acid. When this solution is poured off, and more water and 
nitric acid added to the peroxide that is left, a small quantity of sul- 
phate of manganese restores the colour. Peroxide of lead, prepared 
by the same, or by other means, when dried, does not yield the pink 
colour without the application of heat. Ten grains of Irish lime 
dissolved in nitric acid, and heated with water containing nitric acid 
and peroxide of lead, yielded a pink solution as deep as that produced 
in similar circumstances from one-hundredth of a grain of sulphate of 
manganese. That species of lime may therefore be presumed to con- 
tain jj}qj^ of its weight of manganese. White marble, even, is found 
by this test to be not altogether free from manganese. 



2d Aprils 1845. The President in the Chair. 

Messrs. Robert Salmond, John Smith, LL.D., James Mitchell, and 
William G. Miller, were admitted members of the Society. 

Dr. Nichol gave a short description of the methods of observation 
in use at the Glasgow Observatory. Mr. Lawrence Hill, jun. exhibited 
and described a model of a Self-acting Railway Break. The President 
having vacated the chair, it was taken by the Vice-President, who 
stated that the council had resolved to recommend to the Society that 
the President be respectfully requested to sit for his portrait, to be 
preserved in the Society's hall, from which an engraving might after- 
wards be taken. The proposal was cordially and unanimously enter- 
tained by the meeting, and a subscription immediately commenced. 



l%th AprU, 1845. The President m the Chair. 

Mr. John Thomson, Annfield, and Mr. David Chambers, were 
elected members. 

Mr. Michael Scott read a paper on a new hydraulic machine, stated 
to be applicable as a substitute for the air pump in marine steam 
engines, also to the pumping of ships, and to the raising of water on 
shore. 
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30<A Aprily 1845. The President in the Ghair. 

The following paper was read: — 

XL — On the Unemployed Lands of Great Britain. 
By G. Sutherland, Jun., Esq. 

The writer stated that this subject was brought before the Society 
for the purpose of drawing attention to the fact, that there exist no 
official periodical sources of information on the relative quantities of 
cultivated and of waste lands. Au^iorised periodical statements afford 
the most certain data for speculations on the population, wealth, and 
power of this country when compared with other nations, the extent 
of cultivation and quantity of food produced affecting the social and 
political status of the country, both absolutely and relatively, especi- 
ally when viewed with reference to the contingencies of war, and the 
rapid progress of manufactures and commerce among rival powers. 

The following Table is compiled from M*Oulloch, McQueen, and 
Browning, these authors founding on Parliamentary Reports from 
1829 to 1835; but as there are discrepancies in the Tables, the fol- 
lowing may be assumed as the present areas, expressed in millions of 
acres and fractional parts of a miUion: — 





Gnltivated. 


England, 


^ 25| 


Wales, . . 


. 3j 


Scotland, . 


. 5i 


Ireland, . . 


. Ui 


British Isles, 


• * 



Millions of Acres 


ImproTable. 


Barren. 


. . 3i . 


.-3i . . 


. . J . 


. 1 . . 


. . 6 


. 8i . . 


. . ^ . 


. u . . 


..*.-. 


i . . 



Total Area. 

19| 
20 

• 1* 



The area of the United Ejngdom is about 78,000,000 acres, of 
which are cultivated 47,000,000,— t?t^. 19,000,000 in arable and 
gardens, and 28,000,000 in pasture, meadows, &c. 

The uncultivated improvable, in England and Wales, 4,000,000 
Do. da do. Scotland, .... 6,000,000 

Do. do. do. Ireland, .... 4,000,000 



Total, 14,000,000 

From these data it appears that an improvable area, equal to two- 
sevenths of the surface now in cultivation, still remains to be taken 
in for agricultural and pastoral purposes, an important fact when we 
reflect that the population is increasing at the rate of 300,000 per 
annum, and that this increase is pressing upon the means of subsist- 
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ence, as is evinced bj the annaal importations oi grain, and by crises 
and depressions occurring almost periodicallj, consequent on bad 
harvests. 

To show how much this branch of statbtics has been neglected, 
the evidence of certain Tithe Commissioners, printed last session, 
represents about 8,000,000 acres of land in England and Wales as 
Ijing in wastes and commons^ — upwards of one-fifth of the country. 
This is scarcely credible, and can only be reconciled with the gene- 
rally received Tables by supposing that the partially improved, or 
pasture land of the commons, has been included in details pf culti- 
vated area ; for example, the small town of Ledbury has about 7,000 
acres enclosed, and about 14,000 in conmions. 

^< The better land is cultivated, the more pec^le it maintains, and 
the more peojde it maintains, the greater number will it employ, 
thor^re when people are idle, and lacking food, the severance and 
enclosure of land is a public benefit." — Adam SmUk, B. 1, cL 2. 

The process of enclosing and imjnroving has been going on actively 
since 1760. 

During the seventy-two years prior to 1832, not less than 5^500,000 
acres were enclosed in Great Britain, an extent equal to the whole 
cultivated area of Scotland, while the produce of the land in the 
same period has increased four or five-fold. 

The occupants of commons in England are not, as is generally 
supposed, the community at large, but ascertained classes of persons, 
as freemen, &c., who have sub-divided, and in general retained the 
commons as heaths, without cultivation, to the detriment of the com* 
munity. 

** The natural limit of population" has given rise to much useless 
discussion. 

During, the wars of William III. and Queen Anne, it was believed 
that tillage had reached its terminus ; yet since that period our num- 
bers have trebled, and in 1833-4 the home growth was ladequate to 
the maintenance of the population. 

The average density of population in Europe is about 79 persons 
to each cuUwated square mile. In populous countries the density is 
much greater. Thus — 

France has 159 persons to the square mile. 

Saxony has 183 do. do. 

Holland ..... has 217 do. do. 

Belgium has 322 do. do. 

Gr^t Britain ... has 189 do. da 

Ireland ..... has 269 do. do. 

Acass TO BACH Pbbson. 
France, . . . 2i | Great Britain, . 2 | Ireland, ... If 
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Even supposing this coantrj to be restricted to the produce of her 
own soil, at the present ratio of increase and of consumption, " the 
natural limit of population" may be attained in forty-seven years. 

Ireland is capable of sustaining double the number of its present 
inhabitants. 

The quantity of grain of all kinds requisite to the sustenance of the 
popukktion is estimated at about two quarters to each individual. A 
table, carefully compiled from the London Gazette, by Mr. J. Young, 
in November, 1841, gives the following results, as the consumption for 
the year 1835:— 

QVARTXBS CONSVMBO BT 

Man. Animals. Seed. Distilling, ftcBIanufactnres. Total 

Wheat,. 18,696,694 — 3,277,143 — 966,163 22,940,000 

Oats, 12,845,000 16,000,000 4,807,600 — — 33,652,500 

Barley, 2,828.571 348,858 1,810,000 7,688,571 — 12,670,000 

Rye,. 790,000 20,000 190,000 — 300,000 1,300,000 

Beans and Pease,.. 1,000,000 2,187,480 531,270 — ^ 3,718,750 

36,160,265 18,550,338 10,615,913 7,688,571 1,266,163 74,281,250 

These are the ascertained quantities used by 26} millions of inhabitants. 
Do. do. IJ — animals. 

The wheat imported for the ten years prior to 1841 for home con- 
sumpt averaged 790,918 qrs. each year. 

The nett imports of 1838, 39, 40, averaged 1,911,494 qrs. per annum, 
that of 1839 being the highest, viz.: 2,626,786 qr^., which, at sixty 
shillings a quarter, would cost £7,880,358 ; the duty paid amounted 
td £631,608. 

The paper concluded by urging the necessity of government obtain- 
ing annual retums of the produce and classification of lands, similar 
to the celebrated Doomsday-book, to be included in the schedules 
issued to the agriculturists. 

XII. — Nepaul Barley, 

A NOTE from Mr. Fleming of Barochan, to Dr. R. D. Thomson, 
was read, stating the result of an experiment with Nepaul Barley, 
which Dr. T. had procured from Dr. Balfour. 

" The land upon which the Barley was sown had been in potatoes the 
year before, and manured with 24 tons of good dung, and 14 bushels 
of bone dust, per imperial acre. It was sown thin, but it did not 
tiUer out much, and remained, of course, thin on the ground, although 
it came into ear ten days before the common barley in the same field. 
It did not ripen earlier, and was greatly deficient in straw. It how^ 
ever yielded a fair return of grain, considering it was so thin on the 
ground. The following are the comparative results from common 
and Nepaul barley on tlie same field: — 
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Commmon Nepaal 

Barley. Barley. 

Measure of Grain per imperial acre, 7 quarters,.... 6i quarters. 

Weight of Straw, da 48 cwt, 24 cwt. 

Weight of Grain, per bushel, 64 lbs., 68 lbs. 

'* The common barlej was very fine. The weight of the bushel of 
Nepaul barlej was aboye the standard yerj considerablj. The field 
in which both kinds of barlej were sown had been trenched for the 
potato crop 16 inches deep, that is, in the winter of 1842-43, and 
was in good condition; indeed, the common barlej was too strong and 
rank. It is probable that the Nepaul barlej maj do better in another 
jear; and the eztraordinarj weight of the grain, per bushel, fullj 
warrants another trial on a more eztensiye scale. The quantitj of land 
sown this jear did not exceed three square poles, from which the 
quantitj per acre was calculated." 

Some of the seed raised bj Mr. Fleming, and exhibited to the 
Societj, was this jear sown in the neighbourhood of Glasgow, and 
came into ear about ten dajs before the common barlej. 

The following report was receiyed from the Botanical Section: — > 

25ih March, 1846. — The Chairman, Dr. Balfour, exhibited seyeral 
ferns and Ijcopodiums from New Zealand, and a section of the wood 
of Cedar of Lebanon, and some other botanical specimens from Pales- 
tine. He also read an account of an excursion to Ben Lawers in 
1844 

April 29th, 1846. — A paper on the uses of the fibre of plantain, 
was read bj the chairman, also an account of an excursion to Ailsa 
Craig last autumn. The section elected its office-bearers for the next 
twelye months. 

Db. Balfoub, Chatbman. 

Mb. Wm. Goublie, Jun., Vicb-Chatbman. 

Db. Henbt Bottinoeb, Cubatob of Hbbbabium. 

Mb. Wm. Eeddie, Sbobbtabt. 



The following notices haye been communicated to the Section 
during the present summer: — 

May 27th, 1846. — Dr. Balfour exhibited a spatha of the Areca 
oleracea upwards of four feet in length ; also specimens of the stem of the 
Guaiac tree, Rose-wood tree, and Moreton Baj Pine. Br. Balfour also 
exhibited some specimens of American ferns, belonging to the section 
Osmundaceae, and traced the changes which take place in cases where 
the leaves are transformed into fructification, thus illustrating ^mor- 
phological doctiines. 
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Dr. Balfour exhibited a large specimen of the fruit of Cocos lapidea, 
with the concrete oil obtained from it; and a specimen of Cjcas 
reyoluta, with the seeds developed on the peculiarly altered leaves. 
He also exhibited hazel-nuts, presented to him by Mr. Kidlej, which 
had been found in a peat moss, under sand, and in which the pericarp 
was soft and natural, while the kernel was hardened bj a siliceous 
deposit 

Dr. Balfour then gave an account of a botanical trip to Bowling and 
Eilpatrick, on the 17th May, current; and of a trip to Castlecarej, 
Denny, the banks of the Carron, and Falkirk, on the 26th May. Fresh 
specimens were shown of most of the plants gathered in the latter 
excursion, amongst which were: — Adoxa moschatellina, Viola lutea, both 
yellow and blue, Paris quadrifolia, Stellaria nemorum, Melica nutans, 
Carduus heterophyllus, with entire and pinnatifid leaves on the same 
stem, Prunus Padus, Polypodium Dryopteris, Trollius Europaeus, 
PotentiUa Fragariastrum, Ranunculus auricomus, Myrrhis odorata, 
which occurred in great profusion in Gastlecarey Glen, as well as on 
the banks of the Carron, Geranium sylvaticum. Orchis mascula, and 
various other species. 

Dr. Balfour afterwards gave an account of a trip to Arran on the 4th 
and 6th of July, 1845. An account was given of the geological 
appearances of the places visited, and dried] specimens were exhibited 
of the plants gathered. He also noticed a trip to Toward Point, and 
the shore between that and Dunoon, and alluded to the discovery of 
Carex vesicaria and Thalictrum flavum in that quarter. 

Dr. Balfour laid on the table Mr. Keddie's prize Herbarium, which, 
he stated, Mr. Keddie had kindly proposed to incorporate with the 
Society's collection, on condition that it is to be accessible, under proper 
regulations, to the students of the Botanical class in the University. 



OLA BOO w: 
PRIHTBD BY BELL AUD BAIN, ST. ENOCH 8«VARB. 
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